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S theſe Diss ERTA-/ 
TIONS were the on- 
3 Performances in 
SH PHYSICK, which 

Doctor Pir cAIRN 
deſign'd fur the Preſs; ſo the 
Nr has firialy confin'd 
A 2 hims 
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PREFACE. 


himſelf to them, ſorbearing to 
meddle with ſome other Pieces 
handed about in Manuſcript, be- 
cauſe he is well aſſur'd the Au- 
thor never intended to make them 
public, moſt of them being no 
other than Extemporary Diſcour- 


ſes taken from his Mouth by | 


Young Gentlemen, who ſtudied 


 Phyfick under his Diredlion, 


when Profeſſor at Leyden. 


I was thought fit to leave out 
Doctor Bowtr'*s Epiſtle ſubjoin d 
to the Latin Copy; not only be- 


cauſe the Publiſher was reſolv d 


to preſent his Engliſh Reader 


with nothing but what was flrid- 


ly Doctor PitcairN's own = ork; 


but 
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PREFACE. 


to | but chiefly becauſe it ſeem'd the 
25 | leſs needful, that his Diſſertation 
2- | upon the Motion which redu- 
ces the Aliment in the Stomach 
4 to a Form proper for the Sup- 
% | ply of the Blood, zs ſo very ful 
upon the ſame Subject. 


The Matter in ſhort is this: 
„ | Our Author in that Diſſertation at- 
tributes the Digeſtion of the Ali- 
ment chiefly to the Action and. 
t | Motionsof the Stomachand other 
neighbouring Muſcles. Doctor 
- | Hecauer, a Phyſician at Paris, 
in a ſmall Taft, lately eſpous d 
and maintain'd the ſame Notion. 
And Doctor AsTruc of Montpel- 
lier wrote a little Piece upon this 
1 Hub- 
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PREFACE. 


Subject, principally againſt Doctor 
HecqQuer, contending, That 
the Digeſtion was made, not 
chiefly by Attrition, but by 
proper Juices diſſolving the 
Meat by way of Ferment. 
And Doctor Bower's Epiſtle © 
was intended for an Anſaver to 
Doctor As TRuc, before it was + 
known that Doclor HecqQu er T 
had made a proper Defence for 
 , himſelf. But the Engliſh Rea- 
der will be at no laß for any or 
all of theſe Pieces, if he carefully 
conſiders our Author's own Diſ- 
| ſertation, wherein he will find the 
| Subſtance of almoſt all that has 
been ſaid upon either Side of the 
Rueſtion ; but notwithſtanding, g 
the | 
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the Curious defire we may after- 


7 wards have an Opportunity 10 


oblige them with the whole Con- 


Trafts beforemention'd come to 
hand. 


l A dver he 


troverſ as ſoon as the French 


J 


eee 


Adverti ſement. 


HE Reader is deſir'd to cor- 

rect this Miſtake, viz. through- 
out the Diſſertation beginning at Page 
61, and ending at Page 101. for Gra- 
vity of the Blood, read Quantity of the 
Blood. 
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þ the Old conjectural 

Writers, ſtruck into a 
lid Way of Reaſoning, grounded upon 
Obſervations and Mathematical er 
/ ples: - 12%, 16 


Dr. PITCAIRN. 4 


H E Aurhon of theſe Daft ion 
was one of the Firſt who leaving 
thod of Phyſical 


New and more ſo- 


He ſtudied many Vears abroad, — 


his great Learning, and ſucceſsful Pra- 


ctice procured him the Eſteem of all Fo- 
reigners, and ſpread his Reputation into 


Jas many different Countries as the Vari- 

ſety of Student of Phytic in Holland owed 

their Birth to, every one car rying home 

a high. Opinion of Dr. PrTCarRN's uſeful 
+ Knowledge 1 in that Science. 


Theſe Qualifications in his Art raiſed 


nim in a little time to the Profeſſorſnip 


at Lenden, unto which he was choſe in 
30% the 
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Eee 


Advertiſement. 


HE Reader is deſir'd to cor- | 
rect this Miſtake, viz. through- ® 
out the Diſſertation beginning at Page 
61, and ending at Page 101. for Gra- 
wity of the Blood, read Quantity of the ® 
Blood. 
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me ACCOUNT of 


Dr. PIT CAIRN. 


H E Aurnoꝝ of theſe Diſſertations 
b, was one of the Firſt who leaving 
the Old conjectural Method of Phy tical 
= Writers, ſtruck into a New and more ſo- 
lid Way of Reaſoning, grounded upon 
+ Obſervations and Mathematical Princi- 
- ples. 
- He ſtudied many Years abroad, where 
his great Learning, and ſucceſsful Pra- 
© tice procured him the Eſteem of all Fo- 
reigners, and ſpread his Reputation into 
gas many different Countries as the Vari- 
ety of Students of Phyſic in Holland owed 
their Birth to, every one carrying home 
a high Opinion of Dr. PrrcarrNs uſeful 
Knowledge in that Science. 
» Theſe Qualifications in his Art raiſed 


him in a little time to the Profeſſorſnip 


at Leyden, unto which he was choſe in 
„ the 


F \ | 


viii Sow ACCOUNT. 


the Year 1691, as much to the Reputa- | 
tion of the Scottiſh Nation as his own. * 
Here he began his excellent Lectures in 
a Manner which confirmed his Auditors 
in the juſt Notions they had conceived 
of him, as of one who was to baniſh the 
Old falſe Maxims of Phyſic, and lay 
more certain and infallible Fundamentals 
of the moſt comprehenſive Art the Mind * 
of Man is capable of attaining. It were 
needleſs to inform the Reader what Er- 
rors he reformed, what new Lights he 
ſpread over the Face of Phyſic, and what 
admirable Hints he gave for its future 
Improvement, ſuch as the Genius of a 
ſecond PiTcarrN, or à preſent MRAp, 
might indeed carry to that defirable | 
Pitch which other Learned Men have hi- 
therto laboured at in vain. There is no 
| | Page in theſe Diflertations wherein ſome- 
| | thing of this Nature may not be obſer- 
ved, and the Book it ſelf will be the bett 
Evidence of the Truth we aſſert. . 
_ He continued in the Chair at Leydea * 
ſometime, and publiſhed a great many 
of the following Pieces in that Place, all 
of 0 which | 


. —Y. » . 


f Dr. PTC AITRN. ix 
a- which were admired by the Learned of 
n. the Faculty; and tho' ſome of his Opi- 
nions met with Adverſaries, the Doctor 
rs had no Occaſion to give himſelf the Trou- 
ed ble of a Vindication ; the Juſtneſs of his 
he Reaſoning raiſing him up Advocates 
ay wherever Truth prevailed over Sophi- 
Iſtry, and good Senſe was preferred to the 
Jargon of unintelligible Terms. 
/ He had in all Probability continued 
r- longer at this Place, but ſome private 
he - Concerns obliged him to retire into his 
at own Country, where his Fame had al- 
re ready made Way for an honourable En- 
'a tertainment among all Perſons of the 
o, © beſt Senſe and Quality. Here he con- 
le tinued his Practice with equal Applauſe 
11- and Succeſs, keeping at the ſame time a 
no Correſpondence with moſt of the great 
e- Mien of the Faculty in all Parts of Europe, 
r- whom either his Writings or Converſa- 
-{t tion at Leyden had made his Friends and 
Admirers. Indeed he was the freeſt and 
moſt communicative of his Advice of any 
y Perſon perhaps that ever made fo emi- 
nent a Figure in his Profeſſion, never re- 
Ip fuſing 


— — ——— 


fuſing either to ſatisfy by Letter the Cu- 
riofity, or inform the Mind of the Enqui- g 
rer. His Friendſhip with the great BEL- o 
LENT, and Monſ. HEC UET, muſt never f 
be forgotten: and it is evident from their t 
Writings, that they ſeemed to be proud | 
of that Name, and took all Occaſions to ( 
do Juſtice to the Merit of their Friend. 
This may lead us into ſome part of 
his private Character, of which there are } 
too many Witneſſes living to make us ſay « 
any thing but ſtrict Truth. i 
In the Buſineſs of his Profeſſion he was { 

[ 

] 


always ready to ſerve every one to the 
utmoſt of his Power, and even to con- 
tribute to their Health at the Danger of 

his own. He was a Man of too good 
Senſe to be a Humouriſt in Phyſic, or re- 
fuſe Attendance out of Pique, or Preju- | 
dice, or Aﬀectation : He underſtood the 
Value of Life too well to ſacrifice it to 
Caprice and Humour. There is one thing 
more remarkable of him, that he was not 
at all concerned about Fees, and frigh- * 
ted from his Duty by the Sight of Poverty 
in his Patient; nay he went with greater 
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of Dr. PrreAIRN. xi 
Cu- Cheerfulneſs to thoſe from whom "he 
1ul- gould expect nothing but good Will, than 
EL- 30 Perſons of the higheſt Condition. Be- 
ver ſides, in Caſes which ſeemed to require 
neir that Aſſiſtance, he not only gave away 
oud fis Skill and Medicines, but extended his 
s to Generoſity for the Proviſion of other Con- 
- WFeniences for the Sick, and left the Marks 
x off his Charity, as well as of the-Libera- 
are lity of his Art, behind him. The Virtue 
ſay of Charity was really ſo much his own 
in the Uſe of it, that he contrived a moſt 

was ſecret and decent manner of conveying his 


the 


Oll- 


Benevolence, and relieved many who 


knew not their Benefactor. 
r of 


bod 
re- 
ſal Genius; a good Orator, Poet and 
Philoſopher. 
gaging Humour. 
on him, in all its Circumſtances. | 
- deſpiſed many, but hated none. He loved 
his Friends, and laughed at his Enemies. 
Thus he drew out Life to above ſixty 
Tears. And it was not long before he 


In ſhort, he was one of the greateſt and 


moſt uſeful Men in his Profeſſion this 


Age has produced ; of a free and univer- 
He was of a pleaſant, en- 


Life fat very ealy up- 
He 


Died 


—— — 


xii Some ACCOUNT 


Died that he gave us that excellent Picture 
of himſelf into a Copy of Verſes, which 

are at leaſt equal both in their Eaſineſs, 
Simplicity, and Elegance of Thought 
and Stile, to any of CaTULLUs, and far 
ſuperiour to any modern Compoſition of 
that kind. They have been printed un- 
der the Name of WALTER DANNISTON, 
and Mr. Prior honoured them with an 
Imitation, how near the Original the 

Reader may judge. 7: 
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D UM Hude o fungi fallentis munere vitæ, 2] 
eAdfe oque viam ſedibus ElVſiis, k 
Arctoa florens Sophia, Samiiſque ſuperbus f 0 

5 

Diſcipulis Animas morte carere cauo. | ; 
Has ego corporibus profugas ad Sidera mitto, 3 


Sideraque ingreſſis atia Panda dico J 


Qualia \ 
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1e Cual conveniunt Divis, Queis fata volebant © 


ich 
ſs, © * Vitai faciles molliter ire vias, S 


. X 
; 1 
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far 2 Vinaque Cœlicolis media inter gaudia li bo, 
ar 

of Et me quid majus ſuſpicor eſſe viro. 
un- 
IN; 
an 1 Nullaque þ ſint Ditis Numina, nulla Jovis; 


the 
* fit terris agitur que vita relictis, 


"Sed fuerint nulli, far], an, quos Tondeo, cœli, 


Quique ſuperſtes, Homo, qui aihil eſto Deus, 
V9 Attamen eſſe hilares, & inanes mittere curas 
Proderit, ac vit æ commodit ate Frui, 


Et Feſtos agitaſſe dies, avique fugacis 


2 Tempora perpetuis detinuiſſe jocis. 
2 me parentem præceptis occupet Orcus ; 


A Et more ſeu Divan, ſeu nihil eſſe velit. 


Nam 


— ann nn — — 
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Nam Sophia Ars la eft quæ fallere ſudviter 4 


07.45 4 
eAdmonet, atque orci non timmiſſe mins. 3 
5 5 ® 


WALTER DAN NISTON | 
To his FRIENDS. HY 


TIrmmtated by Mr. PR IO R. 


S rudious the buſy Moments to deceiye, 
That fleet between the Cradle and the Grave, 4 

[ credit what the Græciaꝝ Dictates ſay, i 
And Samian pounds O're Scotia s Hills convey. * 


When martal Man reſigns his tranſient Breath, / 


The Body only I give Oer to Death: £ 
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iter The Parts diſſolv'd and broken Frame I mourn, 


9 


hat came from Earth I fee to Earth return. 
The Immaterial Part, th*Ethereal Soul, 
Se Nor can Change vanquiſh, nor can Death con- 
(troul. 
* Glad Lreleaſe i it from its Partner's Cares, 
And bid good Angels waft it to the Stars. 
Uran i in the flowing Bowl I drown thoſe Sighs, 
we, ſpite of Wiſdom, from our W 
The Draught to the Dead's Memory! comme, 
A0 offer to the now Immortal Friend, 


ave, | But if oppos d to what my Thoughts approve, 


Nor Pluto's Rage there be, nor Pow'r of Jove, 

00 n its dark ſide, if thou the Proſpect take, 

ath, . 0 rant all forgot beyond black Let he's Lake: 
Jn total Death ſuppoſe the Mortal lie, 


o 
Yet 


The I 70 new Hereafter, nor a future Sky :* 


8 ——̃ Ot tte . ˖ 


xvi Some Account, &c. 


| Yet bear thy Lot content, yet ceaſe to grieve; 


[ ; Why, e're Death comes, doſt thou forbear to 

| ö The little Time thou haſt *twixt Inſtant — 
j And Death's Approach, is all the Gods allow; 

I And of this little haft thou ought to ſpare 

b T o fad Reflection, and corroding Care? 

| , The Moments paſt, if thou art wiſe, retrieve, 
[ wich pleaſant Mem'ry of the Bliſs they gave. 


T preſent Hours in preſent Mirth employ, 

And bribe the future with the Hopes of Joy. 

| | The Future, few or more, how &er they be, 
ö , Were deſtin'd erſt, nor can by Fate's Decree 

Be now cut off, betwixt the Grave and Thee. 
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ve? 
5 To the Tranſlator, 
WW ; 
SIR, 
© ZJR&J HERE being ſome Mi- 
eve, e « ſtakes in Dr. Pit- 


i: T 324 0 cairn's 8 OF 
e. i ' THE DISTEMPERS 
SON W oF THE Exk, (P. 
„ “ 25 and 26.) I have according to 
„ © my Promile ſent you the following 
* my. | 
F plain and eaſy Demonſtration of 
dey © what the Doctor means to prove. 
“ This is his Propoſition in other 
„ Words 
I be Muſcæ volitantes, or ſmall Bo- 

dies, like Flies or Spiders, which appear 

to fly or ſwim about the Air, before the 
Hie, are not owing to any Bodies in the 
To Aqueous or any other Humour of the 
Eye. 
a Lemma 


To the Tranſlator. 
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LEMMA I. | 
The Focus of parallel Rays, or burn- 
ing Point of a Lens of Glaſs convex on . 
bath fides, 1s nearer or farther Behind 
the Lens, according as it is more or leſs | 
| convex; nearer behind the Lens, if it be 
[ more convex,or a Segment of aleſſer Sphere; 
170 and fart her behind it, if the Lens be leſs © 
convex, or a Segment of a greater Sphere. 


- LEMMA II. ö 
Fa diſtant Object, or ſuch an one 
whoſe Rays falling upon a Lens are loo 
upon as parallel, has its Image diſtincily * 
projected behind the Lens in its Focus, 
which is at a determinate Diſtance, as 
for Example, at the Diſtance of an Inch; 
by Bringing the Object pretty near the 
Glaſs, the Focus will fly off to a greater 
Diſtance, that 16, the Image will be P- 
jected farther behind the Glaſs than the 
fore-mentioned Diſtance ; but if we mould 
have the Image reſtord to the Diſtance © 
of an Inch, the Object remaining ſtill 


near 


* * 
_—— 


| To the Tranſlator. 
near the Glaſs, we muſt ſubſtitute ano- 
tber Lens more convex in a due Propor- 
n- tion, (whoſe Focus of parallel Rays is 
on © fborter than that of the former Lens) and 
ind tbe Image will be diſtinct at the Diſtance 
eſs f an Inch, as before; the Focus of the. 
"be near Object in this Glaſs being at the 
; ſame Diſtance from it as the Focus of pas 
leſs rallel Rays in the other. 
-re, Common Experiments, and the 
: leaſt Tincture in Optics, will prove 
the Truth of the Lemma's. 
me be Rays which coming from a di- 
% z ſtant viſible Object fall upon the Cor- 
# nea of an Eye, are by the Coats and 
Aly res of an Eye, are by an 
ys Humours of the ſaid Eye refracted ſo 
-2 as to unite upon the Retina of it, and 
(b: there project the Image of the ſaid 
% Object, the Eye doing the Office of a 
ner convex Lens: Now, if the Object be 
7 brought nearer io the Eye, as for Ex- 
% ample, to the Diſtance of two or three 
„% Feet, and all the Parts of the Eye re- 
ice main in the ſame Poſition, and of the 


full _ ſame Figure as before, the Rays will 
war EF: be 


To the Tranſlator. 


be intercepted by the Retina, before 
they can project a diftint Image of 
the Object by their Meeting, which 
(could they paſs on) would be behind 
the Retina by Lemma 2. But the Eye 
being made of flexible Coats, and 
yielding Humours, has the Power to 
alter its Figure, and become more 
convex, and ſo by that Means its Fo- 
cus is ſhortned by Lemma 1. it being 
the ſame thing as the ſubſtituting a 
more convex Lens ; and therefore by 
Lemma 2. the Object, tho' brought 
near, will paint a diftin& Image of 
it ſelf on the Retina, and ſo the ſaid 
Object will be ſeen diſtinctly. c 
But if the Object be brought very 
near to the Eye, as for Ex, to the Di- 
ſtance of 4 Inches, it will be out of the 
Limits of diſtinct Viſion, and no Image 
will be projected on the Retina, the 
meeting Points of the refracted Rays 
being far beyond it; neither can they 
be brought to the Retina by making the 
Eye more convex, becauſe the Eye 

e . cannot 


To the Tranſlator. 


cannot be made convex enough for an 
Object at ſo little a diſtance ; as any 
Body may be ſenfible of, by the Pain 
a eng is felt in endeavouring to look at 
ſo near an Object. 


Thereare indeed ſome ſhort- ſighted 


People, whoſe Eyes are ſo convex; that 
they can ſee diſtinctly at that Dittance; 
but if the Object be brought within 
half an Inch of their Cornea, or elſe 
cloſe to it, it will then be out of the 


Limits even of their Viſion, and no I- 


mage at all of ſuch an Object project- 


ed on the Retina. 


If then no Object at the Cornea, by 


reaſon of its Nearneſs to the Retina, can 
be projected upon it, much leſs will 
any Object under the Cornea ; that is, 
in the Aqueous Humour, or in any 0. 


ther Humour of the Eye. WW hich was 


10 be demonſtrated. 


The fame thing may alſo be prov'd 
by two eaſy Experiments. 
Expt. 1. Take a convex Lens of 


Glaſs, and having ſet a Candle at any 


Diſtance 


To the Tranſlator. 


Diſtance before it, greater than that 
of its Focus of parallel Rays, the in- 
verted Image of the Candle will fall 
upon a Paper held behind the Glaſs, 
and be diſtinct at a Place eaſily found 

by moving the Paper backward and 
forward ; then ſtick ſeveral Pieces of 
Paper upon the Lens, ſo that the Pla- 


ces of the Lens which are cover'd take 


up as much of it as what is left unco- 
vered, or more if you will; and then 
expoling it to the Candle as before, 
you will have as diſtin& an Image as 
before, tho perhaps not ſo bright. Tho? 
dark Bodies ſhould be within the Lens 
it ſelf, as it ſometimes happens if the 
Glaſs of which it is made be taken from 
the Top or Bottom of the Glaſs-houſe 
Pots, the Image will alſo be diſtinct. * 
Expt. 2. Take the Cryſtalline Hu- 
mour of an Oxe's Eye, or any Eye freſh 
taken out of the Head, and it will pro- 
ject an Image of the Candle as the Lens 
did; and diſtinct alſo, tho' you ſtick 
little Pieces of Paper upon it. | 
1 N From 


To the Tranſlator. 


Prom theſe Experiments it is plain, 
that no Bodies, in any of the Humours 
of the Eye, can project their Images 
upon the Retina. 

There is another Proof of this, 

Fwhich perhaps has not been taken No- 
tice of before, for which Reaſon I men- 
tion it, tho' it is not ſo direct as the 
% others. 

It is obſervable, that thoſe which 
ſee the Muſcæ volitantes, ſee them more 
when they look at a bright Object, or 
have been juſt looking at it, than when 
they look at a dark one. Now if Bo- 
dies in the Aqueous Humour obſtructed 
ſome of the Light which comes from 
the Object, and made Muſcæ volitan- 
tes by hindring it from falling on the 

Retina, it would be eaſy for the Eye 

to open its Pupil, (which is narrow- 

eſt when the Eye looks at a bright 
Object) and take in more Rays. 

Whereas if the Muſcæ volitantes ap- 
pear'd more when we look at dar 
Objects, we could not be help'd by 

taking 


To the Tranſlator. b 
taking in more Rays; becauſe the Pu · F 
* pil is then as open as it can, in order 


to receive a great many Rays, which 
are reflected but ſparingly by dark, 


» Now if we ſuppoſe with Dr. Pit- 
1 cairu, that the Fault is in the Reti- 
1! na, which in ſome Parts of it is inſen- 
11 fible, or not ſenſible enough to the 


1 Impulſe of the Rays, this Phenomenon 
| will be eafily explain'd ; for when 
looking at a dark Object we ſee i it by 
only a ſmall Impulſe on the Retina, 
the Difference between the Impreſſion £ 
on the ſound, and that on diſeas'd 
Parts is not ſo ſenſible ; but when the 
9 Retina is ſtruck by a ſtrong Light, as 
18 in the firſt Caſe, we are more ſenfible 4 

| that the Impreſſion of the Rays is dif- 
1 ferently receiv'd upon the Retina diſ- 
17 eas d in ſome Parts. 5 

* If you think this worth publiſh- 


« ing, it is at your Service. 4 
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. thoſe who are troubled with the 
cn. Ac Volitantes, chat are affected a 
the! Aifferent Way from what I juſt men- 
1; cichd; that is, they ſee thoſe mall | 


Wimages very much, "Ou they look at 
#2 Dark Object, and ſcarce perceive 
ebe when they look at a bright one : 
But this will yy take oft the Force of 
asd the Argument us'd in the other Caſe. 
the 7 For in that, ſome Parts of the Retina 

as are altogether inſenfible,. (at leaſt, for 
ble | a time) and that happens to thoſe who 
© Shave the Muſce VYolitentes for . great 
while together; but in this Ca the 
12 Parts of the Retina are not ſo 
ſtrongly affected or compreſs d as to 
be altogether uncapable of thoſe Vibra- 
0 F tions which they ought to have; but 
then a ſmall Light, « or ſuch as is ; refle- 
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taking in more Rays; becauſe the Pu- 
pil is then as open as it can, in order 
to receive a great many Rays, which 
are reflected but ſparingly by dark 
Objects. 

Now if we ſuppoſe with Dr. Pit- 
cairn, that the Fault is in the Reti- 4 
na, which in ſome Parts of it is inſen- 
fible, or not ſenſible enough to che 
Impulſe of the Rays, this r 
will be eaſily explain'd ; for when 
looking at a dark Object we ſee it by 
only a ſmall Impulſe on the Retina, 
the Difference between the Impreſſion 
on the ſound, and that on diſeas d 
Parts is not ſo ſenſible; but when the 
Retina 1s ſtruck by a ſtrong Light, as 
in the firſt Caſe, we are more ſenſible 
that the Impreſſion of the Rays is dif- 
ferently receiv'd upon the Retina diſ- 
eas d in ſome Parts. 

* If you think this worth publiſh- 
©« ing, it is at your Service. 


Iam, Sir, your moſt bumble Servant, 


ETD. } 
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Poſtſcript. 5 


HERE are, indeed, ſome of 
A thoſe who are troubled with the 
Misſcæ Volitantes, that are affected a 
different Way from what I juſt men- 
tion'd; that is, they ſee thoſe ſmall 
hen Images very much, when they look at 
hen DO Nn 8 x 

by 2 Dark Object, and ſcarce perceive 


l them when they look at a bright one : 


for But this will not take oft the Force of 
asd tbe Argument us'd in the other Caſe. 
the For in that, ſome Parts of the Retina 
as Hare altogether inſenſible, (at leaſt, for 
{TM a time) and that happens to thoſe who 
dif. {have the Muſce VJolitantes for a great 
dig while together; but in this Caſe the 


diſeaſed Parts of the Retina are not ſo 


= 


ih. ſtrongly affected or comprefs'd as to 


_ be altogether uncapable of thoſe Vibra- 
tions which they ought to have; but 
ant, then a ſmall Light, or ſuch as is refle- 
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To the Tranſlator. 
cted by a dark Object is not able to 
excite them, tho' when the Eye is 
turn d to a lucid or very ſhining Ob- 
ject, ſo great a Quantity of Light 


' puſhes in upon the Retina, as to cauſe 


ſufficient Vibrations in the diſeas'd as 
well as the ſound Part. 2 
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PAGE 65. Line 29. read the Air being extradled. 
P. 251. J. 4. r. Anaſarca. 
P. 254 J. 19. r. Sleepy Diſeaſe, p. 248. 
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OU have here my Diſſertati- 
ons, ſome of which were ne- 
ver before made public. 

There is annexed to them 
an Epiſile in anſwer to As- 
TRUCIUS @ French-man, 

, wiitten by Dr. Trowas 

Bors à Scots-man, Profeſſor of Mathematics, 


and Doctor of Phyſic in the famous Univerſity of 


* 72> 
* 
* 
S. 


Aberdeen, whoſe Kpowledge in Mathematics 


+ 45 remarkable, as his Friendſhip is valuable. 


Tale the Opportunity of inſerting in this place 
. James GREGORY®S Opinion upon this Diſ- 
Pute, a celebrated Profeſſor of Mathematics iu 
2% Univerſity of Edinborough. Take it iu 
the Words of Dr, GxEGORY himſelf in his 
Letter to me. 


: 


58 B 2 (e As- 


iv To the READ ER. = 
% AsTRUCIUS ſeems to me to make uſe of 
« ſuch @ way of eArguing, as may N , pi 
s 


« have gained him a Reputation in the Schoo 
« of Sophiſts and Metaphyſicians. 7 


« If He is in earneſi, which I can't be eaſily 0 F 
« induced to believe, his Judgment upon Con- 
te traction aud Compreſſion is 2 different 

« from that which Men of Senſe have ever | 
« entertained. For He allows that all tbe 
« Parts of a Circular Fibre upon its Contracti- 


« on approach to the Center, and yet denies b 
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« that any Fiore preſſes upon thoſe Points, 
« which he between the Fibre it ſelf, and the 
« Center. It is evident to me, that if a Cir- 7 
« cular Fibre be contracted into the half of its 
« Length, it ought to compreſs whatever lies 
« between it ſelf and the Center, to compreſs 
« it, I ſay, into the fourth part of its Space. 
« eAfter ASTRUC1us had taken away the © 
« Compreſſing Powers, he ought alſo to do the © 
« (ame by the Contracting Powers, and ſo to 
« prove by his eArgument that there can be no ® 
« Contraction at all in a Circular Fibre. As 
& TRUuCIus would manage this Point in the © 
« following manner. 11 
„There is uo Point in the Circumference of © 
« Circular Fibre, but what may be drawn © 
« with an equal Force to both its Sides (ac- 
& cording to the Direction of the Circumfe- 
te rence) but it is drawn neither from the 7 
“Center, nor to the Center, becauſe the Arches 7 , 
& that lie neareſt, and are infinitely ſmall, | 
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e which attract that Point, attract it at An- 


„ gles, that are Refangles in reſpect of the 
| 55 Soy 
Diameter. Wherefore there is no Point in 
„„ the Circumference of a Circular Fibre that 


Le can be moved, that is, that Fibre cannot be 
© contratted. Q. E. D. 


0 

« out any Tendency of deſcending to the Cen- 
„ ter, or receding from it. But the Geome- 
4 tricians aſſume a regular Polygon whoſe 
Sides are Right Lines, which muſt neceſſari- 
= < upon Contraction be changed into a leſſer 
= © /imilar Polygon, and by Conſequence the 
= © Sides of it will approach nearer to the Cen- 
= © ter in proportion to its Contraction. 

7 So far my Friend Dr. GREGOR. 


For my part, I will not call ASTrucius's 
= Book, Cacata Charta, ſince AsrTRuclus in 
my Opinion ſeems never to have gone to Stool, 
= otherwiſe he muſt have perceived that the Muſ- 
= cles of the eAbdomen have a Power Contra- 


of Sion, and Expulſion. | 


2 


* IF Dr. RoßERT GRA, or Dr. JonN Ar- 
=> BUTHNOTT, thoſe Scots Æſculapii, and Htc- 
ur of Paris, that Reliever of Mankind, fa- 
vour theſe Diſſertations, I ſhall not be at all 


es ¶ concerned for the Judgment of any others. Tor 
„ 3 BELLIN1 is gone to the Celeſtials. 
5 B 3 Some 
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vi To the RAD ERK .IJJ 
Some barbarots Expreſſions, unknown in the | 
Days of Cxlsus, have crept into theſe Difſer- 
tations, ſuch as frequent Uſe, and the Pover- 3 

'of the Latin Tongue have long fince made 
fon har, and almoſt neceſſary ro Phyſicians. 7 
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free from the Tyranny of 
| any Sect of Philoſophers. 


* 2 A A 


. — 0 one, I preſume, will be at 
RAN plcafed, if I who am choſen 
to the Profeſſorſhip of Phyfic 
by the Illuſtrious Adminiſtra- 
tors of this * Univerſity, ſhatl 
freely, without being fwayed 
by Favour or Prejudice, lay before my Au- 
dience the chief Rcaſons, why the «Arr of 
Phyſic has fo long baffled the Endeavours 
and Studies of fo many Learned Perſons, 
and what Aſſiſtanccs arc neceflary to; be 
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uſed, to carry it to ſuch a deſirable Hei be, | 
that the Life of Man may be placed in uch 
a Degree of Safety, as his Nature will ad- 
mit of, and the Powers of Man can ſecure to 
his Fellow- Creature. 5 

This Freedom the Courſe of my Duty re- | 1 
quirgs of me; this my Profeſſion has made 
moſt grateful, and almoſt neceſſary for me; 
and this fa mous Republic, ever moſt tena- | 
cious of Liberty, ſecures my Exerciſe of ſuch * 

a Freedom from any Danger. 

2. To deliver then my Thoughts without 
reſerve: In my Opinion the Skill of Healing * 
ſeems to be of greater Antiquity than the 5 
Study of Philoſophy, becauſe when Men firſt 
be both the Study of Phyſic and Philoſo- 7 

every one being determined to them 
2 on the account of his Body, or his 
1 the Reaſons for Philoſophy were. on- 
ly caſual and accidental, but thdbſe for Thy. Fa 
ic were perpetual. For the elder Race of 
Mankind maintained Lite in a poor Condi. 
tion, expoſed in the open Fields to the In. 
ern of the Weather, their firſt Suſtenance 1 

ing the Products and Fruits of the Earth, 4 
their next Advancement to its Creatures the 
Cattel : They firſt felt the Inconveniencies 
of Heat and Cold, that is, they grew ſick, 
before they thought of providing Clothes 
and Houſes for themſelves. Theſe then were 
the firſt Diſeaſes, thoſe the firſt Remedies. *. 
Ts the Cattel being naturally of a ſhort © 
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If, Exiſtence; and no leſs obnoxious to Diſtem- 


ch pers formerly, than now, induced a Neceſſity 
d- for the Knowledge of Healing; and they 
to who applied themſelves to the Relief of 
them, were ſaid to relieve Man too: For 
re- * he ſeems to have preſerved a Brother, who 
de ſaved him from the Neceſſity of periſhing, 
e; even by Hunger. | | 
1a- F But Men then at laſt addicted them- 
ch ſelves to Philoſophizing, when after ſome 
Experience of the Efficacy of Remedies, they 
hut could in ſome ſort of Security, and at lei- 
ng X ſure, conſider the Qualities of Natural Bo- 
the dies, and think of excelling the reſt of 
irſt Mankind in the Powers of the Under- 
ſo- ſtanding. 
em 3. But ſince there are good Grounds to 
his believe, that the antient Phyſicians attri- 
on- buted Diſeaſes to the Anger of the Gods, 
hy- and that Aſtronomy was the firſt Science 
of that was cultivated by the elder Philoſophers, 
di- and that the Names of the Gods were at the 
In- * fame Time affixed to the Stars; it is pro- 
nce bable that thoſe antient Phyſicians began 
th, their Enquiries with thoſe Diſtempers that 
the n attend upon the Changes of the 
ies Seaſons. From whence it follows, that ac- 
ck, cording to the Notion of both the Antient 
hes Phyſicians and Philoſophers, the Method of 
ere Reaſoning in Phyſic ought to depend upon 
ies. the ſame Principles as are of Uſe in Aſtro- 
ort nomy : And ſince in thoſe Days all Philoſo- 
iſt- MT phers 
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any Seck of Philoſophers. But I am inclined 


to explain this Subject by a more curious and 
18 72 wy 3 


exact Enquiry. 


were of one Sect, and Medicine Was 
elder than all Philoſophy, that PRyſic in its 
Infancy was not tied down and reſtrained to 


4. It is unfair toaſſert any thing for Tru 


either in the Theory, or Practice of Phy fic, | 
which ſtands in ſuch 4 degree of Uncertain- 


ty, as no Man would willingly have the Se- 
curity of his Property to ſtand: For no one 
ought to he in leſs Concern for his Life, than 


his Eſtate. From whence this Conſequence ** 
ariſes, that is not allowable to advance an 
thing into a Principle either in the Theory 
or Practice of Phyſic, which the Mathema- F 


4 n 


ticians, and Perſons who are the leaſt en- 
tangled with Prejudice call in 338 : Be- 
cauſe no Man would willingly 
have his Affairs reduced to ſuch a Hazard, 
that there muſt be a neceſſity for a Difputa- 
tion, the Succeſs of which is doubtful for the 
Recovery of them ; 5 
the moſt precious. gy r | 
Prom all-which I draw this Conſequence, 
that ſuch Enquiries after Phyſical Cauſes as 
are generally propoſed by the Philoſophers, 
are entirely uſeleſs and unneceſſary to Phyſi- 


ſubmit to 


#t all things Life s 


cians. For theſe are Points which the Heads 


and Patrons of Seas have wrangled about 
from the beginning of the World toour Days, 
and all to no purpoſe. — 0 
N 5. Nor 


" the Art of Puxsic. 11 
Bi. Nor ought this to ſeem ſtrange, ſince 
the Patrons of Sects by attempt ing the Know- 
ledge of the abſolute Nature, and intimate 
Eſſences and Cauſes of things, without 
d any tegard to the Diſcovery of their Pro- 
pefrties, were forced to make uſe of many 
* Pala and but few Dates, by which 
means they unavoidably fell into great 
Variety of Opinions. It is evident to any 
one who has been a little more than or- 
dinary converſant in the Mathematics, or 
the Practice of Phyſic, that our Knowledge 
of things is confined to the Relations they 
bear to one another, the Laws, and their Pro- 
perties, of Powers, which enable them topro- 
duce Changes in ſome things, and to become 
altered by other things. I ſpeak of corpo- 
real things. Now theſe Powers, and their 
> Laws arediſcovered by their mutual Action 

, and Reaction upon each other. For Act ion 
and its Conſequences ate thoſe Data that 
agaſſiſt us in the Diſcovery of the Laws of their 
Powers; but a Phyſical Cauſe, and the 
Nature of things which the Philoſophers {6 
much enquire after, is that unknown ſome- 
* thing in things from whence they will have 
all its Powers and Properties derived. But 
that being impoſſible to be known without 
a prior Knowledge of its Powers, and a Diſ- 
covery of their Laws, and no Effects being 
produceable but by its Powers, it follows 
that while they remain unknown, there can 
* ; | be 


© "as 


12 The ExckLIILIEKN CT of 
be no Knowledge of the Nature of the thing, * 
and when they are known, that Knowledge 
is of no Advantage. And therefore the u- 

ſineſs of a Phyſician is to weigh and conſider 
the Powers of Medicines and Diſeaſes as far 
as they are diſcoverable by their Operations, 
and to reduce them to Laws; and not lay 
out their Time and Pains in ſearching after 

Phyſical Cauſes, which can never be deduced 
till after the Laws of their Powers are found 
out; and when they are found out, ,will 
of no Service to a Phyſician, 814 

6. It was then of no Uſe to our Predeceſſors 

in Phyſic, to have eſpouſed any Sect, and cor 

rupted a Science in its own Nature above the 

Comprehenſion of the Vulgar, with uncertain 

and very often with falſe Opinions. By theſe 

Errors the Art of Phyſic has been hindered 

from attaining a deſirable Pitch of Perfection, 

and ſeems long ſince to be filled and overbur- 
dened with Conjectures, in the eyes of ſuch 

Perſons, who forget to diſtinguiſh that theſe | 

Errors are not in the Art it ſelf, hut its Pro- 

feſſors. For many being weary of the Diſputes 

which after ſo long a Courſe of Years even to 

this day, were occaſioned by ſuch Perplexities * 

in the common Philoſophy, and obſerving 

neither Remedy nor End of this Confuſion, * 

but that the Infection was ſtill ſpreading, 

that the Phyſicians ſtruck in with the Vul- 
gar, and went over to a Sect; eaſily per- 


{waded themſelves that thoſe Principles Were 
| not 
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not mueh depended upon that were founded 


e upon ſuch uncertain and contradictory Opi- 
= Znions. This is what hinder'd the Improve- 
r ment of Phyſic for ſo many Years, and this 
rwe mult bid fare wel to, if ever we intend to 


5, be Phyſicians, or Free, if ever we would be 
y  #thought never to have been the Slaves of 
Rome, or at this time or any other, not to me- 
-&rit ſucha Slavery. 
J. That Art which of all others promiſes 
e Safety and Health to Mankind, ought not 
in reaſon to be involved in the Conjectures 
's and Dreams of Diſputants; for no Man of 
r. common Prudence would entruſt his Life to 
1e Him, whoſe Reaſoning ſeems falſe to the 
in Generality, and probable but to very few. 
ſs But Phyſicians ought to propoſe the Method \ 
d of Aſtronomers as a Pattern for their Imita- ö 
n, tion. Theſe never take up, and adopt into 
r. their Science ſuch Opinions as are grateful 
h to the Vulgar, or generally received by Ora- 
ſe tors; never in the Explication of the Motion 
o- © of the Planets, call in the Aſſiſtance of a Ro- 
es mantic Hypotheſis concerning the Structure 
to got the World, however pleaſing and plau- 
es ſible, but by comparing the Obſervations 
5 Vhich have been made at great Diſtances of 
n, Times and Places, and put together in a 
„ Method familiar to them, and uſeful to all 
P the Phenomena of the Celeſtial Motions, 
r. and ſo compute the Powers and Force which 
re Bodies in Motion obſerve in their Tendency 
* ro 


* TY 
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to other Bodies, either-moveable, or immove- 
able. Let us, if we are inclined to deſerve + . 
well of the Republic of Phyſic, that is, of 
all Mankind, follow this excellent Rule of 


K. 
\ 
5 

= 


theirs. It is our Duty to compare the Ob- 
ſervations that have been made by others, N 1 
and continue to be made every where, upon 
Diſeaſes and their Remedies, and without 
any Regard to Opinions, which are nothing 
in compariſon to the certain Conyiction of 
our Senſes, to collect from t uſually 
happens, what will, and what we are to 
| 1 

N 

1 


do in that caſe. 9 
No one now, I preſume, who is the leaſt 
converſant in Aſtronomy, imagines any ſtreſs 
to be laid on thoſe Points, which are to this 
_ anſtant puzzel'd with frivolous Diſputes, nor b 
makes any Uſe of ſubſtantial Forms, ſubtile 
Matter, or the accidental Concourſe of A- # 
toms in the Demonſtration of the Affections 9 
and Influences of the Celeſtial Motions : But 
the Aſtronomers. being ſatisfied with the Al- 
lowances of a few Poſtulata, plainly ſhow ? 
that the Opinions of the Secs give them no 
Obſtruction ; nor are their Demonſtrations 7 
at all difturbed, whether ſubſtantial Forme 
exiſt or no, or whether there be any ſuch Þ 
thing as ſubtile Matter or not in being. $ 
And do we ftill doubt to enlarge the Boun- 1 
daries of Phyſic by the fame Arts? Neither 1 


3s it unrea ſonable to ſuppoſe, that leſſer o- 
dies, which are the Objects of Phyſical En- N 
01 quiries, 


= 
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4 Huis are ſubject to the ſame Laws that 
Aſtronomers have diſcovered in the Greater. 
The Nature of all Bodies is certainly the 
ame, and every Body is capable of being 

Ot ed into the Body of another of any 
0 Kind 2 : and by conſequence all 
ies, of whatſoever Magnitude or Mi- 


- / 


ol 


= uteneſs, are obnoxious to the common Ef- 
ng fe dds of 88 Change. From whence 
of "At follows, that the Laws and Properties of 
ly the Fluids and Canalsof Human Bodies may 
to be defined, after we ſhall either have 


: made more Obſervations, or compared and 
aſt methodized thoſe that have been already 
86 E 
one who fairly conſiders what has 
wal been he erto advanced, will caſily allow, 
tile K at nothing ought to be uſedas a Principle in 
Phyſic, which is not as certain as the Objects 
ons pf our Senſes; for it is but reaſonable that 
But g the Care for the Life of Man ſhould exceed 


Al- 7 hat for his Curioſity. This induces me to 
ow make ſome brief Remarks on a few Parti- 
no 5 which our Predeceſſors, out of a 
ons e to their Favourite Seas, have 
rms Admitted for Truth, and yet want the Evi- 
uch feuce of Senſe; chat others may avoid the 
ing. mmitting of choſe Error s, Which have led 
un- many Great Men out of the way; and 
cher Fkich may almoſt alł be reduced to this one: 
Bo- The aſſuming ſuch things as certain, which 
En- Nen of the "beſt Learning and leaſt Preju- 


dice 
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the Toils of long and ſevere Studies, to be 
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dice diſpute as doubtful ; or ſuch things, 
whoſe Certainty does not amount to ſo good 
an Evidence, as the Perception of our Senſes, 

ro. Our Predeceſſors borrowed from a 
Sect the Fear of a Vacuum, Occult Qualities, 
the Power of Attraction uncorrected by any 
Laws of Acting, and transferred them into 
the Art of Phyſic, and endeavoured to impoſe 
upon themſelves and others by this Axiom, 
that the Phyfcian begins where the Natura- 
li ends; which, when ſpoke of the Patron 1 
of a Sect, is always falſe. Miſerable muſt FF; 
the View of our Republic appear in thoſe #« 
Days, when all was over-grown and choaked 
with Perplexities of Words, and Things. 
Men of Parts and Genius were obliged to 
ſubmit to a Tyranny over their Reaſon, and 
bear the moſt inen internal Slavery, tot 
give up a vaſt Stock of Human Literature, 1 


, 


7 5p 6 


corrupted and debauched by the Leaders of 
Sefs, and thoſe Heroes were compelled to 


deliver their Names to be obliterated with Fo 
thoſe of Sophiſts, who might have merited 
the Glory of an eternal Memory, for their # 
Care in preſerving their Fellow-Citizens. | 
11. But however miſerable the Condition 
of Phyſicians may appear at that time, yet i; 4 
not the Haphinel of our Age ſo great, as to 
make us extol our ſelves ſo very much above e 
our Predeceſſors. After ſo great Improve- I 
ments in Botany, and Anatomy, and the 
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s, Appearance of a new Face of Things id ſo 
NJ = other Arts, we ſtill find the old Stan- 
dard of Phyſic prevail every where. Our 

Anceſtors were blam'd for introducing a heap 


a 'Y 
„ of Jargon into our Art, of Things unknown 
to our Senſes, and conſiſting entirely of Con- 
to jectures, and in one Word, for too great a 
fe Fondneſs to Secte of Philoſophy : We who 
m, have ſhook off this Weight of Stupidity, 
a- have even we been much more ſucceſsful: in 
on the Improvement of our Science? Not at 
uſt all. But after that Plague, which a Flood 
ofe af Barbarians had brought upon us for the 
ed Deſtruction of Letters, was diſperſed by 
gs. an incredible Happineſs, and the bright Ge- 
to nius of ſome Men had advanced the Affairs 
nd ef Phyſic to a better Condition, when no- 
to ching remained but that we might rexſona- 
re, bly have hoped for from the Diſcovery of the 
Circulation of the Blood; yet was the Suc- 
ceſs which was due to this Diſcovery, pre- 
to vented by a Partiality to a Sect; and thus 
ith was this Age envied a Joy neareſt to the 
ted Fibel Mankind ever knew fince their O- 
iginal. f 

rx. I have often wonder'd how ſo many 
Learned and Ingenious Men, who could 
point out the Errors of their Predeceſſors to 
avoided by others, yet could not them- 

ove ſelves avoid falling into theſe very Miſtakes. 
DVe- Let them bear the Honour of baniſhing oc- 
the cult Qualities, of ſubduing the idle Fears of 
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thy of the Antients, can bear to hear Men 
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@ Vaceum, and the noiſy Jargon of ſubſtaul. 


tial Forms: But yet they hade introduced 
occult Fermentations, and Pores that are 
obedient to the Word of Command; and their 
impotent Wiſhes, rather than their honeſt 
Studies for Improvement, have brought 
things to that paſs, that we long ſince have 
been at a loſs for Phyſic in the midſt of 


Influences of the Stars, and the Operations 
of ſubtile Matter? Which reflects moſt i 
Diſhonour on our Profeſſion, to allow the 
Veſſels a Power of attracting ſome Liquors, 
of hen we can't ſolve the Difficulty by any 
other Means, to aſſume a Power to our 
ſelves of Poetical Machinary, and 4ntrodu- 
cing Fluids exactly adapted to the. Orifice of 
the Veſſels? 'Which Hypotheſis of the Fear 
of a Vacuum performs moſt Wonders for a 
Sect of Men; His, which gives a Liberty to 
any body of running in to prevent a Vacuty 
in any Place; or His, who has filled the 
World with a ſubtile Matter, which does 
all that Work by it ſelf, and which is infi-Þ 
nitely minuter than all other Bodies? Who 
that has rejected the Sympathy and Antipa i 


diſpute of the Contention and Agreement 


of two different Airs that meet within the 
Canals of our Bodies? Who does not Oy 
3 ce 


2 Yroged fad bony 


F we Art of Puystc. 
. "ſee that the Natural, and the Foreign ai 
d perform the ſame Feats as the Innate a 
e Adventitious Heats; and that the ſame Tale 
ir is told over again only in other words? But 
Lam weary of inſiſting ſo long upon ſo-evis 
ut N dent a Truth. This one thing I ſhall not 
ve 6 ſcruple to add, That I can prove that there 
1s — Fermentation in the Glands of a Hu- 
man Body, that all the Pores and all the O- 

1 are of a ſimilar Figure, and therefore 
he that the Deen of Figures, and Ferments 

introduced by the Adherents of a Sect, is of 
1 no manner of Uſe in the Theory. or Practice 


. 13. It remains then that we cultivate Phy- 
0 Inc not under the Diſguiſe of ſuch FiQions as 
our | theſe, but upon the Trials of Experience, 


that we ſuffer not our ſelves to be in the leaſt 
- offi © inſtance diverted from Truth by an unwary 
| Partiality to a Sect, nor the Honour of our 
a Profeſſion lie at the Mercy of the Vulgax, 

and be 2 by their Deciſions; But 


aity | © us at laſt exert our ſelves into Liberty, a 
the let the infamous Mark of Uucertainty 8555 
does low ing from a Fondneſs to a Sect, he at 
inf. = laſt wiped off and removed from our Pros 


feſſion. 

But ſince I have affirmed that the Enqui- 
ry into Phyſical; Cauſes is unneceſſary to 
Phyſicians, and that Aſſertion may ſeem 
| the barſh, and rude to Philoſophers, I have a 
mind to confirm and illuſtrate it by an In- 
4 C 2 ſtance 
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10 


& hazard of Doubt, of Diſpute. 
14. The Phyſicians who have Wrote be- 


the Sight, malte no Scruple of aſſigning a 
Phyſical Cauſe for it, which is the Lore 
cles that Wim in the watry Humour, which 
brug in an uncertain Motidt and Floating 
to all Parts, imprint upon the Retina the 


images of Flies and other things that ſeem 
to ſwim at random before the Eyes. But 


white theſe People are tracing Mechanical 


2 


Cauſes from their firſt Original, and ſearch.| 


ing after the latent Nature of theſe Affecti. 
ons, they have neither found out the Cauſe” 
they ſearched for, nor affigned their proper 


Symptoms to each particular Diſtemper. 


15. To make this plain, I affirm that no 


Corpuſcles ſwimming in thewatry Humour, 
or encloſed within the Eye, can paint any... 
— of themſelves upon the Retina; the 

of of which is to be drawn from hat i 


demonſtrated by Writers of Optics. 


For any one who conſiders carefully how 
very ſmall Diameters of the Humours of the 
Eye muſt be aſſumed, and what the Laws 


f Refraction are, will eaſily find that the 
Images of 


in the Eye, are projected wholly without the 
Eye, and are never imprinted upon the Retr * 
xa, and therefore can never diſturb the Sight. 

But * 


ce that will place this Matter beyond 


Fre us upon thoſe. Diſeaſes of the Eyes, in 
which N= woe ate ſome Images that diſturb 
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Things placed before the Retias 


ad ! But toconfute the Notion of theſe Images, 
* and prove that the Corpuſcles contained ei: 
„ther in the Aqueous or Vitreous Humour, 
10 or ſituated before the Retixa in any part of 
o the Eye, neither produce theſe Images by 


T4 a ; 
> = obſcuring the Parts of the Object, nor inter: 
2 cepting the Rays emitted by the Object, let 
us remember this Axiom in Optics. 

ug « That there is na Point of a viſible Ob- 


he 4 ject from which the Rays of Light do not 
em c reach to all Points of the Cornea, and by 
ut 4 Conſequence altho* many Parts of thi 
Cal 4 Cornea may be obſcured, yet all the Parts 
ch. 6 of the Object will be ſeen by the Eye. 

Ai. nut if that Point of the Retina, in which 


* 
„ 
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uſe the Rays emitted from any viſible Point 
Per 14 e to meet, be by any means ſo covered, 


compreſſed, as to make its Poſition un; 
no it to reflect the Image, then there can be no 
Any 2 happens in many Points of the Ret me, all 
thoſe Accidents wall follow which Phyſici- 
ans have ſo long fancied to be effected with- 
in the Aqueous Humour. But I will briefly 
explain the way, for there are more than 
wn Zone, how theſe Phanomena may conſtantly 
Happen. N 2 | 
the 16. Every one knows that what we call 
4% the Retina, is a fart of Net-work, whoſe 
the Texture conſiſts of a great Number of Fi- 
dert. bres of the Optic Nerve, whence theſe Fibres 
ght. | attended by the Blood - Veſſels arc diſperſed 
But C 3 round 
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Tound the bottom of the Eye, and that part of 


the Eye that lies about the Inſertion of the 
Optic Nerve abounds moſt with theſe Veſſels. 


bu 


4 
| 
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Therefore if the Eye is placed in ſuch a Situ - 8 


ation, as to make the Rays neceſſarily fall 


upon that Part of the Retina, no Repreſenta. 
tion or Perception of that Object can follow. 
We vill try the truth of this Phænomenon thus. 
If any two Bodies are expoſed to Vie in the 


ſame Line parallel to the Horizon, and on a 
Plane that paſſes thro? the Eyes a little high 


er, and at the diſtance of half a Foot from 


each other: Then ſuppoſe the Left Eye ſhut," 


\ 


4 


and the Right one turned to the Object placed 


upon the Left Hand; and then let us ap. 


proach the Objects ſlowly, or recede from 


them, according as the Nature of our Eyes 


ufres. Firſt we ſhall perceive that we ſee 


both Objects diſtinaly, but at laſt we ſhall 
come to ſuch a Point, when the Object pla- 


ced upon the Right Hand will diſappear, 
and'yet we ſhall have a clear View of al 


things round it. Now this Caſe happens at 
that Diſtance from the Objects, and in that 
Situation of the Eye, from the Rays falling 
upon that Part of the Bottom of the Eye, 
which is fo obſcured and oppreſſed by its Re- 
ception of the Optic Nerve and the Blood- 
Veſſels, as to allow no free Room for the 
Impreſſion of the Image. And in Diſtem- 
pers of this Nature, other Phænomenas hap- 
pen after the ſame manner, -- What makes 


* 
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= as to gueſs at 
+ ficiently aſſured no 
one: For no one will attempt the giving a 
Phyſical Cauſe, or a Mechanical Origin for 
the exciting that Change, which is a Pro- 
perty of the Mind, when Objects propagate 
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me more poſitive in this Aſſertion, are ſome 


Theorems which are of uſe in the expla in- 


ing the Circulation of the Blood, I have ſe. 
lected the following one, which is applicable 
to the preſent Caſe. 12 | 


If the ſame Phenomenon may ariſe either 


from the Liquors flowing within the Veſſels, 
or thoſe without; it ought always to be a- 
ſeribed to the internal, never ſolely to the 
external Fluid. But my Aﬀumption is, that 
there is no external Force. on 


17. Thus then I have produced an In- 
ſtance of Diſtempers that dre not to be ac- 


counted for by a Phyſical Cauſe; fo that it 


is evident that Phyſicians may know the 
State of the Part affected, and the Method 


of Cure, without the Knowledge of thoſe 
Cauſes. For my part, I am ſatisfied with 
the Illuſtration of any one Propefty only of 


Diſeaſes, which may be of uſe in explaining 
their Phænomenas, not pretending ſo much 
a Phyſicaf Reaſon, being ſuf- 
an living is Maſter of 


Motion by the Mediation of the Nerves. 
But however, tho? I know, nor am at all 


ſurprized, that the Phyſical Cauſes of theſe 


Symptoms, and their intimate Natures, 
{hould eſcape the diligent Enquiry of Phy- 
C 4 ſiclans, 
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ſicians, yet I think I have expla ind either + 
their Mathematical or Medical Cauſes, that 
is, ſuch as are 1 moſt uſeful for a Phyſician to 5 


know. 


I wiſh it were in my Power to give as 


eaſy ſy and plain an Explication of all the other © 


Affections of our Bodies, and deliver a Me. 
thod for their Cure. Could I do this, I 


ſhould not deſpair of making ſome Returns 


to thoſe Illuſtrious and Learned Governours, 
who we promoted me to the Profeſſorſhip | 
of 2 ſic in i that Republic, that has freed its 
rs from the moſt inſufferable of all þ 
Se the T) yranny of' a Sect, 
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i 2 i that Part of Geometry which 
=: 5 treats of Viſion, knows, that 


LED itt | 


* Ditempers of * ye. 


ER one who underſtands 


the Focus of the Parallel Rays 
falling from the aqueous Hu- 
mour upon the Sphæra Vitrea, 


C3 


after their Refraction made at the Convex 


5 


 "Superficies of the Sphere; is diſtant from the 
Vertex of the — nine Semidiameters 
of the Sphere: and that the Focus of the 
fame Rays, after their Bmerſion from the 
Sphere, is diſtant from the Sphere three Se- 


midiameters and a half. Wherefore the Rays 


that are parallel in the aqueous Humour, 


aſter their Refraction at the entire Sphæra 
; Vitrea included in the aqueous Humour, 
9 CON» 
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converge to a Point that is diſtant three Se." 
midiameters and a half from the oppoſite 
Superficies of the Sphere; or, what is the 


ſame, of the Point, or Radiant, which i A. 
diſtant three Semidiameters and a half from 
the Sphera Vitrea included in the aqueous 
Humour, the Rays come out parallel behind 1 
the Sphere; and therefore the Image of that 
Point or ſmall radiant Body, ill be at a 
infinite Diſtance from the Sphere, and by 
conſequence will not be painted upon the 
Retina, and no Senſation of that Point can 
be excited in the Organs of Viſion. + 1h 

Wherefore, allowing the Obſervations in 


Optics, which prove that the ſame Refracti. 
ons obtain in the Chryſtalline Humour, as 
in the Vitreous ; it is manifeſt that no Image” h 
of the radiant Body, which is diſtant three 
Semidiameters and a half from the Chryſtal- 
line Humour, can poſhbly be imprinted up- 
on the Retina. But, as is evident, the Cor. 
nea of no Eye is diſtant from the Chryſtal-. 
line three Semidiameters and a half of the { 
Chryſtalline. Therefore no Viſion follows 
from the Poſition of any Body in the Cornea, 
much leſs in the aqueous Humour; or the 
Corpuſcles that lie, or ſwim there, are im» 
perceptible by the Eye. | 
From this Demonſtration it follows, that 
in a Suffuſion of the Eye no ſuch Images of 
Bodies are perceptible, as the Writers of Phy- 
fic aſcribe to a Suffuſion, wha by a very 
groſs 
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"ZÞrof Miſtake have attributed Symptoms en- 
9 irely foreign to the Diſeaſes of the Eye. 
But if thoſe Images happen with an Obſcu- 
rity of Sight at the ſame time, then an e- 
*Fmarroſis, or what is commonly called a Gut- 


ta Serena, will be the Attendant of a Suf- 


uſion. : 
2. Becauſe, if theſe Flies, Spiders, and 


ſuch ſort of Bodies ſeem continually skim- 
ing before the Sight, when there appears no 
Sign of an external Inflammation of the Eye, 
can an Amauroſis ariſes, the Reaſon of which, 
and the Method of its being generated, I 


have more fully declared. 
3. If theſe Images are accompanied with 


an external Inflammation, there is alſo an 
internal Inflammation, and that too ſituated 
in the Retina it ſelf. And as for this, I have 


long ſince made that Obſervation ; for bein 
convinced by Reaſons in Optics, that thoſe 


Images aroſe from a Defect of the Parts of 
the Retina, being too much covered by the 


extraordinary Texfion and Oppreſſion of the 


Blood -Veſſels, I eaſily found that they who 
ſuffer'd by an Inflammation reaching to the 


Retina, muſt be affected by the ſame Symp» 
- toms. 
4. And it is true in general, that theſe 
Films and Images in an Amanrogfs ariſe from 
the Defect of the Retina, which is made un. 
fit for the Reception of the Image, by the too 
great Diſtention of ſome Part of it, and the 


too 
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2B Of the Diftemapers of the Eygs. i 
too great compreſſing and covering of other 
Parts, And be uſt this 7 of Op. 
preſſion may happen in the Veſſels of the R.. 
tina in any State or Condition, the Retina 
will be ſubje& to the breeding all ſorts off” 
Tumours that may at any time affect any o. 
ther Part. Now in my Opinion it is evident 
to any rational Perſon, that he who under. 
ſtands theſe things cures by Art, and not by * 
Chance. Thus then I have demonſtrated in 
2 few Words the Theory of the Diſeaſes of 


the Eye, and at the fame time have given 
an 1 . of the Uſefulneſs of Mathematics 
in Phyſic; for the Method of Cure is eaſily 
to be drawn from this Theory, nor is it leſs 4 


plain how much they, who make uſe of Co}. 
Iyriums in theſe Caſes, baffle and impoſe both | 
upon themſelves and their Patients. | 
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= Crculati on of the Blood 
WU f | 

e Through the Minutelt Veſſels of the 
FFV 


R. Harvey bus Auformed us, 
in a Syſtem entirely new, and 
Y providentially difcovered,thar 4 
the Blood runs from the Heart 
165 craig the Arteries, and 
1 turns to the Heart thro 
the ou and contenting himſelf with 2 
*commending this ſingle and general 152 — 
cheſis to the Belief of Phyſicians, has le 
"the other Particulars in the dark, and i 
"7 Explained. But when this was found not 
co anſwer ſufficiently Medicinal Uſes, rhe 
4 | Loxrned began to diſpute, whether the Blood 
Was 
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30 Of the Circulation of the Boop. 
was conveyed from the Arteries into ſome 
Parts of the Body, where the Arteries and 
Veins are diſperſed with their Mouths un- 3 
cloſed, and open; or whether the minuteſt 
Arteries did not convey the more groſs Blood 3 
for the Nutriment of the Parts, but only the 


thinner part which was not to return to the 


fed | 
which are connected to them by eAraſtomo- 3 


fis. It is plain to any Obſerver, that either * 


. b Fs 
large Quantity of the thicker Blood (that 


is, ſuch as is contained in the greater Veſ- 7, 
ſels) into the Parts of the Body; or rather 
the Interſtices of the Parts. The ſecond IF - 
empties the thinner part of the Blood (that 
is, what is contained in the leſſer Arteries) 7 : 
which is appropriated to the Nutriment of 


"vw 
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the Parts; that is, it ſuppoſes that a great 
part of the Blood does not circulate, but, as 
they expreſs themſelves, is detained and ſtag- 
nated in the Viſcera, and the Pores of the 7 
Parts. But ſince all the Blood is forced by 7 

the Impulſe of the Heart, and the Arteries 3 

into a Circular Motion, in ſo much that 
While they act with their proper Vigour, 
the Blood cannot be at reſt, it is evident that 
it is impoſſible it ſhould ſtagnate in the mi- 
nuteſt Veſſels, which muſt neceſſarily burſt 
by the continual Acceſſion of the Blood, 0 | 
5 | mult 
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muſt be ſwelled to an extraordinary Degree 
by that Blood which is not to be conveyed 
n #thro* the Veins; which Accident never hap- 

pens to any Animal in a State of Health: 
and it is as plain that it is not detained in 
the Pores, upon account of the continual 
Encreaſe which for the ſame Reaſon muſt 
neceſſarily follow. For the more Blood that 
ns, was diſperſed in the Pores, the greater would 
88 f be the Difficulty of its Returns from the 
er Stoppage of the Veins by the circumambi- 
ti ys ent Fluid, as ſhall be proved in the follow- 
2 > ing Diſcourſe. | 


by 
"oe | 
_ 
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lat 2. As the Phyſicians of all Men ſeem co- 
el- = vetous of new Diſcoveries, ſo they are com- 
er 


= monly taken with the Novelty of Terms: 
Thus there aroſe a Set of Men, who obſer- 
= ving that there was a ſort of Glandulous 
es) = Fleſh bundled up in the Viſcera, and which 
of was provided with all forts of Veſſels, they 
-at made no Scruple of affirming that there are 
as Glands in all Parts of the Body, which re- 

cCeeive the Blood from the Arteries; and tranſ- 
mit it unaltered into the Mouths of the 
= Veins, which open even within the Glan- 
2 dulous Subſtance, while they ſend another 


lat Part of it which is fit for Separation thro? 
ur, its proper ſecreting Veſſel. . But this Hypo- 


gat theſis has brought nothing new into Phyſic, 
ni. but only the Uſe of a Term. For this is all 
irſt that it amounts to, the calling a Gland that 
or Medium, which the Antients call'd ſome; 

4 times 
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times the Parts, and Subſtance of the Body, 
ſometimes the eAnaſtomafis, and which they 
would have. to bear. properly neither the $ 

Name of a Vein, or Artery. : This b 
as was. unavoidable, is preſſed too with £ 
ſame Inconveniencies; for as it has yet only 
appropriated the Arteries and Veins to 4 
into the Cavity of the Gland, the Vein can 
_ ta again à part of the Blood, the 

W 


partly be excerned, and partly ſtag · 


nated, to maintain the Subſtance and Nu. 


trition of the Parts; which is entirely con- | 


tradictory to the Circulation of the Blood, . 


and is proved falſe after the ſame way © of 
Reaſoning as we made uſe of m _ Prece- | 
ding Paragraph. F 
3. But fince it 15 evident, that thi Noti: 
ons of Meno v to be ſuch as are applicable Hi 
to the Uſes of Life, and not the Vanity f 
Diſpute, therefore we may chiefly collect 
the Opinions of Phyſicians 4 — the Circu· 


lation from the Books they have Writ upon f 
the Art of Cure. In thoſe moſt of them diſ- 
cover their Belief of the frequent Extrava- Wk 
fation of the Blood from the Mouths of the 

Hemorrhoidal, Meſeraic, and other Veins; i 


which Opinion - they could never embrace, & 


Motion of the Blood from the  remoteſt WW 
Veins toward the Heart. But all Phyſici- 
ans, who have preſcribed any Method of WF 
Practice agreeable, as they would have it 

thought, 


who had any Knowledge of the continual i 
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; thought, to the Circulation, unanimouſly a- 
gree in affirming that the Blood either ſtag- 
W fates in the Parts, or in the Glands; and 
& becauſe the Blood, whether, of the thicker, 
© or. thinner Texture, when detained in the 
interſtices of the Parts, might ſuffer and in- 
& duce all the fame Symptoms, as were ob- 
eerved in the Blood by the Antients, who 
knew nothing of tlie Circulation ; therefore 
the ſame Method of Cure which the Antients 
made uſe of, is almoſt every where follow*d 
by the Moderns, altho' generally contradicto- 
ry to Experience, and the Laws of the Cir- 
ESculation. For this reaſon We ate not to- 


So 


= FA 


ce · ¶ Wonder why no greater Alteration is made 
Jin the Practice of Phyſic, ſince moſt Diſeaſes 
ti- Wariſe from ſome Diſorder of the Circulation 


in the leſſer Veſſels, which many of the Mo- 
derns plainly demonſtrate they underſtand 
o better tharr Hippocrates and Galen, 
4. But altho' many Fluids are ſeparated 
Brom the Blood, Which are never reſtored to it 


li. again, and fo cannot be ſaid to circulate; yet 
va- there is a Neceſſity for ſome Motion of theirs 
the ¶Mependant upon the Circulation of the Blood, 
ns; o that if their Motion ceaſes, this too muſt 
ice, either ſink into an immediate or a gradual 
ual Stagnation. Wherefore all Fluids that are 
teſt {Wecreted from the Blood, preſerve ſomè con. 


ici- Want Motion towards the fame Parts, tho? 
| of Wit ſometimes a very flow one, as being preſ- 
e it Wed by the Blood, which too is flowing con- 
bt, WW © D tinvally 
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times the Parts, and Subſtance of the Body, 
ſometimes the AH,, and which they 
would have to bear properly neither the 
Name of a Vein, or Artery. This Not ion, 
as was unavoidable, is preſſed too with the | 
ſame Inconveniencies ; for as it has yet only MF 
appropriated the Arteries and Vems to open 
into the Cavity of the Gland, the Vein can 
only receive again a part of the Blood, the 
reſt will partly be excerned, and partly.ftag. 
nated, to maintain the Subſtance and Nu. 
trition of the Parts, which is entirely con. 
tradictory to the Circulation of the Blood, 
and is proved falſe after the ſame way of 
Reaſoning as we made uſe of in the prece By. 
ding Paragraph. 7 NG 42 
3. But ſince it 15 evident, that the Noti- 
ons of Men ought to be ſuch as are applicable 
to the Uſes of Life, and not the Vanity f 
Diſpute, therefore we may chiefly collect 
the Opinions of Phyſicians about the Circu- 
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lation from the Books they have writ upon A: 
the Art of Cure. In thoſe moſt of them dit- 4 
cover their Belief of the frequent Extrava- 
fation of the Blood from the Mouths of the 
Hzmorrhoidal, Meſeraic, and other Veins; * 
which Opinion they could never embrace, 
who had any Knowledge of the continual & 
Motion of the Blood from the remoteſt f 
Veins toward the Heart. But all Phyſici- ff 
ans, who have preſcribed any Method of 2 
Practice agreeable, as they would have it ſe 
| thought, 
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7, Ws thought, to the Circulation, unanimouſly a- 

gree in affirming that the Blood either ſtag- 
Hates in the Parts, or in the Glands; and 
4 becauſe the Blood, whether of the thicker, 
& or. thinner Texture, when detained in the 
Interſtices of the Parts, might ſuffer and in- 
= duce all the ſame Symptoms, as were ob- 
an ſerved in the Blood by the Antients, who 
he knew nothing of tlie Circulation; therefore 
the ſame Method of Cure which the Antients 
Ju- made uſe of, is almoſt every where follow*d 
by the Moderns, altho* generally contradicto- 
ry to Experience, and the Laws of the Cir- 


On- 


wonder why no greater Alteration is made 
in the Practice of Phyſic, ſince moſt Diſeaſes 
Zariſe from ſome Diſorder of the Circulation 
in the leſſer Veſſels, which many of the Mo- 
' of derns plainly demonſtrate they underſtand 
ect no better tharr Hippocrates and Galen. 7 
cu- 4. But altho' many Fluids are ſeparated 
pon from the Blood, which are never reſtored to it 
diſ. again, and ſo cannot be ſaid to circulate ; yet 
va · there is a Neceſſity for ſome Motion of theirs 
the dependant upon the Circulation of the Blood, 
ins; ſo that if their Motion ceaſes, this too muſt 
ace, either ſink into an immediate or a gradual 
wal Stagnation. Wherefore all Fluids that are 
teſt ſecreted from the Blood, preſerve ſome con. 
ici- ſtant Motion towards the fame Parts, tho? 
1 of at ſometimes a very flow one, as being preſ- 
e it ſed by the Blood, which too is flowing con- 
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culation. For this reaſon we are not to 
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tinually towards the ſame Parts. From 
whence it follows that thoſe, who attribute 
no Motion at all to the Fluids ſecreted by the 
Blood, or an arbitrary Motion to any Parts,. 
either do not admit of the Circulation of the : 
Blood, or do not underſtand it. Nor will MW! 
it appear ſtrange that ſuch Phyſicians agree 
with the Practice of the Antients, and tho? | 
they. boaſt of the Circulation, yet that our 
Art owes very little to their Improvements: 
For the Circulation of the Blood is not more 
neceſſary for the Preſervation of Life, than 
its perpetual Supplies of the Secretion of a- 
bundance of Fluids, and its Diſpoſal of them i 
into different Parts; and the Cauſes of moſt MK 
Diſeaſes are to be look'd for in the Diſorder of M8 
this Secretion, either as it is encreaſed or di- 
miniſhed; in ſo much, that he who keeps to. 
the Opinion of the Antients in the Buſineſs of 
Secretion, ought to practice after the ſame 0 
Method, as being ignorant of the Effects of 
the Circulation. Infinite is the Number of tb 
thoſe who diſſent from Dr. Harvey's Demon- to 
{tration, among whom Dr. Willis is his moſt Þ 
eminent Oppoſer. It ſeems to have been the 
Deſign of this Perſon to have endeavoured to 
overturn the Foundations of the Art of Phy- 0 
fic, by the Reputation of his Learning, and 
his exceſſive Praiſes of Philoſophy; for his, OU 
Books are full of nothing but old Notions A. 
diſguiſed under new Forms; and all his {for 
boatted Philoſophy depends upon the uncer- Uh 
tan 
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© tain wandering of the Blood to all Parts of 
the Body, and particularly upon the volun- 
& tary Motion and Refluence of his Nervous 
Liquor thro? all Manner of Paſſages. Let 
any one look upon the Books he has pub- 
© liſhed, his Pathologia Cerebri, his Treatiſes 
= de Morbis Convulſvis, and his Pharmaceutica 
= Ratiozalis, where the Animal Spirits which 
ur Ware to produce the Vertigo, Epilepſy, Con- 
5 : vive Motions, are ordered to move thro? 
jre the Pores, and any Interſtices of the Parts, 
an backwards and forwards, and in a Circle, 
a. (and by his good will he would have drove 
-m them into many other Curve Lines, had he 
of known their Names) ſince he had either for- 
- of got or deſpiſed the Knowledge of the Stru- 
di. ure of the Brain, the Nerves, and the Laws 
« to got Circulation. But in other Diſtempers he 
& of makes Animal Spirits of a heavy Nature, and 


© 


Fe 


*. 


me] diſpoſed to ſleep; ſometimes he attributes 
« of Perception to them, at others a Quality like 
- of the Waters of Szyx, and all entirely foreign 
on- to Fluids circulating in an Animal Body. 
noſt! 5- But Phyſicians of greater Sagacity ſeem 
the to have avoided theſe Miſtakes, and theſe 
q to will have all the Blood ſtrained thro? the 
Phy- Glands, and part of it to return into the 
and! Veins, and the reſt to be diſpoſed of with- 
his] out the Glands into the ſecreting Veſſel. 
ions And fo, as if they had agreed the Matter be- 
his fore-hand, that ſome at leaſt might fall into 
cer - tlie Right, they took different Paths in their 
taint 2 2 Enqui— 


36 Of the Circulation of the Boop. 
Enquiries : They who cry up Chymical Me. 
dicines, attribute a certain native Liquor to 
every Gland, which they diſtinguiſh by the WR; 
Name of a Ferment, that is, ſome fluid Par. 
ticles, that ſeparating from the Blood as ſoon MM 
as it is made, paſs off into Receptacles agree. 
able to their Texture, to which they are 
carried by a natural Tendency, that is, a 
Lendency of Aſſimilation. Such, as they 
order the Matter, is the Quality of this Fer. 
ment, that the Blood, or the Part of the 
Blood which is ſo ſeparated, may be changed 
immediately into a Fluid of a different Qua. . 
lity, ſuch a one as is obſerved to proceed; 
from that Gland, or a ſimilar Bundle . 
Glands. Thus for inſtance, they affirm, that 
Part of the Blood being carried to the Glandſie 
ot the Liver, is; by the Force of tlie Fermemſeg 
of the Liver, which Ferment is innate and, 
congeniat to the Glands of the Liver, imme- e 
diately altered into mere Bille. The Main ; 
tainers of this Opinion are forced to ſay, the 
fermenting Liquors ſtagnate in any Par Ii: 
and fo cannot allow any Circulation of thei 
Ferments ; tho? to affirm that Fluids can come; 
to a Conliſtence, and in a State of Stagna- 
tion can mix with the circulating Fluids 
without circalating themſelves, is contrary 
to the Circulation of the Blood, the Prefer 
vation of Lite, and the Nature of "Things. M 
6. Yer I cannot help wondering, that ſel. 
there ſhould have been any who could have 
believed 
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believed that the Buſingſs of Secretion could 
© BZ be performed merely by tlie Aſſiſtance of 
to Ferments: For tho? that Opinion (which 


te grants that all Fluids contained in an Ant- 
wy q 1 2 1 i 
mal Body, are either impelled in a Circle, 
on Wor in ſome direct Line of Motion, and that 
e. no Fluid can naturally be in a State of Reſt, 
Wor Stagnation) were not contrary to the 
Circulation of the Blood; yet other things 
© peſides Ferments are made uſe of for the Of- 
er- ice of Secretion, that is, for the Preſer- 
the vation of the Circulation of the Blood; 
ved other Things, I fay, which however when 
u-Wadmitted plainly demonſtrate the Impoſſibi- 
eel ity of Ferments, as ſhall be ſhewn here- 
al after. But they who have embraced this 
hat Hypotheſis, tho' in Words they acknow- 
nd Jedge the Circulation of the Blood, yet in 
eneffect they have deſtroyed it. For how do 
and their Opinions, who ſay that the Blood is 
mc-WMdetained in all the Glands till it is changed 
al-WHy the congenial Ferment, differ from the 
ries \ntients, who taught that the Blood aſſumed 
art different Qualitics in different Places, and 
hel Wwas affected by the natural Warmth, or par- 
om'Wicular Temperature of the Parts? or what 
Sha more ſucceſsful Method of Cure could one 
uide proceed upon than the other > Whatever 
raſ)Fare the Grounds upon which they prefer 
eſer themſelves to the Antients, they are all to a 


185- Man either ignorant of the Circulation it 


7. 


ke 
* 


that ſelf, or the Effects and moſt noble Uſes of it. 
have D 3 91 
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to do with the ſolid: Parts 


lud indeed, fiuce theſe Ferment have 1, ? 
of the Veſſels, 5 a] 
the Fltids ſecreted from the Blood, the Secre. 
tion mit neceſſarily be at one time pere 
aulit hout their previous Aſſiſtance, and there. 
fore: may be always ſo, wit bout their 6 4 


fi Nante. 


The ſame Method of Reaſoning confuted - 
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thoſe, who aſſert that rhe Bile is ſecreted ii 
the Kernels of the Liver, [becauſe it unites i 


ſelf with the Bile naturally implanted ii 
thoſe Kernels, but will not mix with the 
Urine contained in the Glands of the KidniesS 
depending upon the Experiment of a paper 
which tinctured with Oil will not let Water 
pals thro” it, and which if it be firſt wetted 
with Water, the Oil will not paſs. Becault 
it is evident from what has been befor 
ſhown, that this native Bile is to be account < 
ed a native Ferment, and by conſequencti 
ought to be entirely removed y the Force qq 
the Circulation, and waſh'd away by ſuc# 
ceeding Fluids of any ſort yhatſoever. Be 
ſides, it may be united to every Fluid con. 
tained in the Blood, as being before joineth 
to all the Fluids of which the Blood is com [2 
pounded, and Jo cannot poſſibly refuſe a U. 
nion with any of them: For I'do not intend 
to diſpute here concerning no Attractive 
Forces. 


7. Thus they who were not ſatisfied with 5 


Wel Chymical Ferments, but fell into aÞ 
Methos p 
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Method of 1 this Difficulty more 


agreeable to the Mechanics, and the new. 
Philoſophy, invent theſe Means for the Se- 


cretion of a, Fluid from its Union with the 


Blood. For it being allowed on all hands, 
rhat the Animal Blood is compounded of a 


Mixture of many Fluids, and that every one 
of theſe Fluids (if Homogeneous) conſiſts of 


- ſimilar Particles, and of a different Figure 
and Bulk from the Particles that compoſe a- 


ny other Fluid; or (if heterogeneous) of 
Globules that contain Particles of different 


Figures and Bulk, and different too from the 


chat Figure, which is peculiar to the Maſs of 
the Fluid, it conveys or forces ſome Part as 
the Blood into thoſe Holes, in order to be 


Figure and Bulk of other Fluids ; they have 


{ ſuppoſed that there are within the Glands 


Bodies of a Sieve- like Form, to which the 
Arteries convey the Blood, which upon its 
Arrival there adapting it ſelf to the Holes of 


carried off to the Secreting Veſſels, while 


| the other Fluids return again thro? the Veins: 


So that the Pores of the Glands muſt be of 
different Figures in different Parts of the 


8 Body, according to the Diverſity of the Fi- 


gure of the Parts of every Fluid contained 


ee e een 


ſtrated: by the Inſtance of a Sieve, which 
gives a free Paſſage to one ſort of Grain, and 


vet ſtops another ſort, not larger, but of a 


different Figure; and again by the Inſtance 
D 4 of 
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of a Strainer, that is pervious by ſome kind 
of Fluids, while others which ſeem of a finer 
Texture cannot paſs. And there have been 
fome who have joined this laſt Hypotheſis 
with the former of innate Ferments ; and 
their Way of Reaſoning ought indeed to be 
followed by all the Patrons of Ferments. 
8. For whatſoever kind of Ferment w' ẽ 
fuppoſe in every particular Gland, which is 
capable of changing the Blood impelled thi- 
ther into a new Form and different Body; 
yet upon that Change it ought to aſſume 
ſuch a Figure, as is agreeable to the Orifice 14 
of the ſecreting Veſſel proper to that Gland 
and which ought to be ſo framed as to ex- 
clude all Bodies of a different Figure; other. 
wiſe any Body of a ſufficient Subtilty may 


5 


{ible Tale of Ferments is brought upon the 


Number of Pores : For they having ſuppo-- 
ſed different Ferments in different Gland, 
which ſeem neceſſarily to require Sieve-like}? | 
Subſtances of a Variety of Figures, or Re- 
ceptacles more agreeable to oneFerment than 


another, there was no Reaſon for their dil . 
allowing 


2 


22 


* Of the Circulation of the BLOOD. 41 


d allowing the ſecond Hypotheſes, but their not 
er © underſtanding it. But however contra- 
n dictory they may ſeem, who embrace the 
firſt and deny the ſecond Opinion, yet ſtill 
the ſecond has brought no real Advantage to 
EZ Phyſic. Becauſe the Aſſertors may frameat 
their own pleaſure any Figures in the Partsof 


ve Fluids, and Pores anſwerable to them; neither 
1s Fl can they be refuted, ſince they are ſo ſmall, 
hi- as not to be the Objects of Sight: And thus it 
was eaſy for theSlaves toa Sect to adapt Pores 
me and Reaſonings to the Principles of the Gale- 


& zi/ts, however in themſelves unſound. 
9. There are two Reaſons which ſeem 
to have inclined the Aſſertors of the ſecond 


ite any) thinner Fluids, ſhould not paſs thro? 
the Orifices appropriated to ſecrete and carry 
off the groſſer Fluids, which would enda n- 
ger Life. The Grounds of this Fear, more 
inſignificant than the Fear of a Vacuum, 
{hall be removed at the End of this Diſſer- 
tation, Now we mult examine the Inſtance 


of 
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of the Sieve, and let us ſuppoſe a Sieve per. 7 
forated with Circular Holes. If in this Caſe 
you apply ſpherical Solids of no greater Dia. 
meter than the Diameter of the Holes, they 
will paſs, and run thro'. But if you apply to 
the Holes, Grains of Corn, or any other Body 
of greater and leſſer Diameters than the 
Holes, the greateſt of which is greater than 
the Diameter of the Hole, the leaſt is not, 
then they will not paſs and run thro”, if the 
largeſt Diameter happens to come parallel to 
the Diameter of the Hole: which is only 2 
ſingle Caſe in this Inſtance. _ Becauſe they 
may be ſo apply'd, that the leſſer Diameter 
ſhall fall parallel to the Diameter of the Hole, 
or if not parallel, it may be inclined at any 
Angle; and theſe Angles being infinite, pro- 
duce an infinite Variety of Caſes. And thus, 
without any regard to the Figure, this boaſt- 
ed Argument of the Sieve is eaſily confuted. 
Wherefore to place the whole Matter in- 
the cleareſt Light; let A ſignify, the Con- 
ditions of Admiſſion ; E, the Conditions © 
of Excluſion, 4 the Turns of Admiſſion, J 
the Turns of Excluſion, then the Quantity) 


AA E 1 1 * 
ſought for will be ——— „as is evident © 


| 


„ 


from the Demonſtration of the Great Huygen:, 


And ſince, as is proved, the Quantity pis f 


finite, but 7 is infinite, therefore p is loſt, © 
and the Product will be * and by con- 
N ſequence 


Of the Circulation of the BLoop. 4.3 
ſequence the Caſe of Admiſſion will always 
happen. | 

| = Whoever attentively conſiders how 
great a Portion of our Blood 1s of a watry 
Subtilty, or rather of a watry Fluidity, not 
to ſay entirely watry, and which Water or 
any thing of an aqueous Fluidity and Gra- 
vity, can by degrees and by a gentle Heat 
eaſily rarify, and ſeparate into any, even 


— 


the minuteſt Particles; or if he conſiders the 


Nature of a Fluid, he will ſoon allow, that 
the Blood which flows thro? our Veſſels by 
the Force impreſſed upon it by the Motion 
of the Heart, may be ſeparated into Particles 
much more minute than the Orifices which 
it meets with in its Courſe ; and yet every 
one of theſe ſeparated Particles may be a 
Fluid, and perhaps a compound of other he- 
terogeneous Fluids; for _— Fluid ought 
to be accounted a Body conſiſting of an in- 
finite Smallneſs of Parts, which however in 
different Fluids requires a different Force to 
cauſe 'a Separation of thoſe Parts : So that 
the minuteſt Solids of Fluids are not fecreted 
in the Veſſels and Glands, but the Fluids them- 
ſelves, tho ſometimes but in a ſmall Quantity. 
For it is not to be 1magined, that the Force 
impreſſed by the Motion of the Heart and 
Arteries is ſo great, as to be able to ſeparate 
the minuteſt Parts of the ſmalleſt Fluid from 
an Union with the reſt; for if ſo, we ſhould 
meet with Volatile Salts inſtead of Blood, 


dif- 
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diſperſed thro? all the greater Arteries. But 
it is evident that Fluids do not require any 
peculiar or regular Figure, ſince they ean a- 
dapt themſelves to any Figure, and pene- 
trate * Orifice, ſuppoſing the impelling 


Powers ſtrong enough to break the Coheſion 
of the Fluid at the Entrance of the Orifice. 
From whence it follows, that if Fluids are 
ſecreted from the Blood of the Animal in a 
State of Fluidity, that there is no occaſion for 
any peculiar Configuration of the receiving 
Orifice, but that any will ſerve, if it be but 


large enough; neither-are the Figures of the 


minuteſt Parts of the ſecreting Fluid of ny ' 


conſequence in the Performance of the Wor 
of Secretion. 


11. But ſuppoſe they are not Flzids, which | 


are ſecreted in the Glands from the Blood in 


a State of Fluidity, but that they are minute * 
Solids, which being reaſſembled and brought 


out of many ſmall ſecreting Veſſels into a 


larger, compoſe a Fluid Body; let us fee © 
what is requiſite to put theſe in Motion. 
Here they aſſume, that the Orifice will ad- 
mit and give a Paſſage to only a Body of a 
given Figure and Magnitude, excluding all 


others whatſoever, which is evidently falſe. 
For if the Body to be admitted is leſſer than 


the Orifice, and can be ſo placed within it, 
that all its Sections paſſing thro? Planes pa- 
rallel to the Oriſice, are leſſer than the Ori- 


fice given; then not only that Body, but an 
infinite 


a \ i. 4 
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infinite Number of others of any Figure may 


enter and paſs that Orifice. And tho” we 


ſuppoſe the greateſt Section of the Body ſimi- 


lar and equal to the Figure of the Orifice 


given ; yet becauſe a great many different 


Bodies when cut bear the ſame Figure, there- 


fore many different Bodies may pals thro? the 
ſame Orifice, or many different Secretions 
may be made thro? the ſame ſecreting Veſſel. 
And thus this Hypotheſis about the Neceſſity 
and Convenience of the Figure of the Pores, 
falls to the Ground. Thus for inſtance, thro? 
the ſame Circular Orifice there paſſes not on- 
ly a Sphere, all whoſe Sections are ſimilar 
and equal to the Circle of the Orifice, but a 


Cone and a Cylinder upon an equal Baſis; and 


thro? the ſame Triangular Orifice there paſ- 
ſes a Pyramid, a Priſm, and a Cone, whoſe 
Pe Sect ions paſſing thro? a Plane paral- 
el to the Orifice, are equal Triangles, and 
{ſimilar to the Triangle that makes the given 
Orifice. 

12. Beſide, tho? there were no Obſtruct ion 
to the Admiſſion of a Body into an Orifice 
of a given Figure and Magnitude, from the 
Magnitude and Similitude of that Body, yet 
the Situation alone may be an Obſtruct ion. 
For ſuppoſe a Cone is to enter a given Tri— 
angular Orifice, altho* the Triangle mea- 
ſured by the Axis of the aſſumed Coue is not 
bigger than the given Orifice, but exactly 
fimilar and equal to it, or even much leſs; 


yet 
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et it is moreover requiſite for that Section 
of the Cons to be ſituated parallel to the Ori - 
fice, and the Poſition mult be ſimilar while 
the Body approaches to it, or otherwiſe it 


cannot poſſibly enter. But it wo! Dogg hr 


infinite Ways, and all equally feaſible, both 


that the Section may approach in a different ¶ tl 
Poſition, and that Sections of different Fi- li 


gures may be applied to the Orifice, becauſe 


beſide a Triangle paſſing thro' a Plane pa- " 


rallel to the Plane of the Orifice, there is an 
infinite Number of Bodies, and great Diver- 


ſity of Figures, which may be all Sections of 


a given Cone, ſince a Triangle is only one 
Section of a Cone. And thus, there is but 
one ſingle Caſe wherein the aſſumed Cone 
can paſs thro? the Orifice given; but there are 
two ways an infinite Number of Caſes e- 
qually ea ſy and credible, in none of which it 


can poſſibly paſs. After the ſame manner, 


if a Cube, ſuppoſe of Salt, be apply*d to a 


{quare Orifice, every where ſimilar and e- 
qual, but yet not parallel in its Situation, 


ſo that Side and Side, and Angle and Angle, 
exactly agree, the Cube in this caſe will not 
be ſecreted thro? the given Orifice; but it 
may happen infinite Ways, that either the 
Angle may ſtrike againſt the Side (altho? the 
Surface is parallel to the Oritice) and in none 
of thoſe Caſes it can paſs; or that the Sur- 
tace may not be fan to the Orifice (al- 


tho? it agrees in all other things) and in 1 
0 
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of thoſe can it paſs. The ſame may be af. 
© firmed of any Solid, except a Sphere; for all 
the Sections of that, with the Planes paſſing 
E thro? its Center, and parallel to any Plane, 
are Figures equal and ſimilar, and of the 
ſame Situation, that is, equal Circles: So 
that a Sphere is the only Figure among So- 
lids, which paſſes thro? a given Orifice at a- 
Iny Situation, as a Circle is the only one of 
p lene Figures that admits a paſſing Body of 
any Figure, and at any Poſition, ſuppoſing 


the greateſt Diameter of that Body is not 


5 


larger than the Diameter of the Circle. 

e 13. From all which I draw this conſe- 
it uence, that if there is a Neceſſity for an 
e Ae of the Pores and the Parts in the 
e Work of Secretion, that no Secretion at all 
e- W would ever be performed: but ſince we per- 
it ¶ ceive that frequent and large Secretions are 
r, daily and ri made in every Animal, 
a we muſt allow that there is no ſuch thing 
eas that fancied Agreement in the Figures of 
1, the Pores, and the Particles ſecerned, as be- 
e, ing what would entirely obſtruct the Buſi- 
Ot WF nels of Secretion. And the Force of this 
it WF Reaſoning is founded upon this; if there be 
e only one ſingle Cauſe to make any Secre- 
1e tion at all, and there are infinite Cauſes to 
1c obſtruct it; and if every one of theſe is as 


powerful as that ſingle one, we muſt con- 
1- F clude that that Secretion is never performed 
ie at all; and this Argument depends upon the 
of | ſame 
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ſame Evidence and Neceſſity, as that Con- 


9 
* L 
8 

ho? 
3 73 


cluſion does of our allowing him abſolutely 


the Winner at the Game of Dice, who gene. 


rally wins. 


And to finiſh this Matter after the ſame 
manner as we uſed in the foregoing Para- 


graph. 


Let A ſignify the Conditions of Admiſſion, 


] 
{ 
{ 
= © 
: 
1 
. 


E the Conditions of Excluſion; 4 the Turns WM * 


of Admiſhon, p the Turns of Excluſion : 
then the Quantity anſwering ExpeQation 


will be LE, as is plain from the De- 


7 
monſtrations of the Great Hzygens. And be- 


cauſe the Quantity 4 is finite, but F is infi- 


nite, as we proved in the 12th Paragraph; 


therefore 7 is loſt, and the Product Will be 


Ep 


—, that is, E; and fo by conſequence the 2 


Caſe of Excluſion will always happen. 


2. E. D. 


14. But there is another irremovable Dif- 
ficulty againſt this Secretion thro? Pores of a 
different Figure: For, to inſtance, a Cylin- 


der may enter and fill the Orifice of a Paral- 
lelogram, if the Parallelogram generating 
the Cylinder be equal to the Orifice, ſimilar, 
and of the fame Poſition. But ſuch a Cy- 
linder will enter and fill a Circular Orifice, 
if the Baſis of the Cylinder is equal to the 
Orifice, and in the fame Poſition. Where- 


fore if we allow, that Bodies ſwimming in 
4 


* 
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2 Fluid do generally approach the Orifices 
= obverting their greateſt Sections of the ſame 
 ® Poſition, (which Conceſſion ruins our Oppo- 
= nents) then the ſame Bodies may be ſecreted 
& thro? Orifices of a different Figure, and with 
the ſame Facility. Again, the ſame Cone, 
according to its different Poſition, will en- 
ter and fill a Pore or Orifice of a Triangular, 
Parabolical, Hyperbolical, Circular, Elip- 
= tical, and an infinite Diverſity of other Fi- 
W gures. Therefore allowing the ſame Poſi- 
tion as before, the ſame Secretion will be 
made naturally, and with an equal Facility, 
S thro? different Places and different Glands, 
Which is contrary to Obſervation, and is a 
direct Contradict ion to the Inventers of this 
PDiverſity of Pores. 
15. It ſeems evident therefore, that the 
Orifices of our Veſſels, and the Pores of the 
Glands and Parts of our Bodies, do not dit- 
fer in reſpect of Figure, but in the Large- 
F. neſs and Extent of Figure. Give me leave 
then to repeat here our former Obſervation, 


472 
8 
2 


15 that a Circle is the largeſt and moſt capaci- 
I Vous Figure of all Figures upon the ſame Dia- 
ng meter, and that it admits the Planes of all 


Figures in any Poſition whatſoever, provided 


they are not of a greater Diameter. Where- 
fore ſince it is infinitely more probable, that 


= Bodies of ſo many different Figures being 


conveyed to an Orifice not Circular, will not 
fit it, and it is plain too, that thoſe Bodies 
E Wil] 
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ſame Evidence and Neceſſity, as that Con. 
cluſion does of our allowing him abſolutely 
the Winner at the Game of Dice, who gene. 
rally wins. 
And to finiſh this Mattet after the ſame 
a as we uſed in 2 ene Para- 
_ A 8 
> Let A fig ni fy the Coaditionsof on, 
E the * MR of Exclufion 7 the Turns 
of Admiſſion, p the Turns of Excluſion : 
then the Quantity anſwering Expectation 


will be ELLE! 2, as is plain from the De- 


moiſtrations of the Great Huygens: | And be- 

cauſe the Quantity 7 is finite, but f is infi- 
nite; as we proved in the 1275 Paragraph; 
therefore 7 is loſt, and the Product Wil be 


Sf f in that is, E; and ſo by conſequence the 


; Caſes of Excluſion. vill always 38 
| 2 E. B. A 
14. But elſete is other bee Dif: 
ficulty aga inſt this Secretionithro? Pores of a 
different Figure: For, t inſtance, a Cylin- 
der may enter and filh the Orißee of a Paral- 
lel m., i the Parallelogram generating 
the Cylinder he equal to the Urifice, fimilar, 
and of the ſame Poſition. "But ſuch a Cy- 
linder Will enter and fill a Cirevlar Orifice, 
il the Baſis of the Cylinder is equal to the 
Orifice, and i in the 7 Politian.  Where- 
fore it we allows Yay Bodies PS | ja 
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a Fluid do generally approach the Orifices 
obverting their greateſt Sections of the ſame 
Poſition, (which Conceſſion ruins our Oppo- 
nents) then the ſame Bodies may be ſecreted 
thro? Orifices of a different Figure, and with 
the ſame Facility. Again, the ſame Cone, 
according to its different Poſition, will en- 
ter and fill a Pore or Orifice of a Triangular, 
Parabolical, Hyperbolical, Circular, Elip- 
tical, and an infinite Diverſity of other Fi- 
gures. Therefore allowing the ſame Poſi- 
tion as before, the ſame Secretion will be 
made naturally, and with an equal Facility, 
thro? different Places and different Glands. 
Which is contrary to Obſervation, and is a 
direct Contradiction to the Inventers of this 
Diverſity of Pores. 

15. It ſeems evident therefore, that the 
Orifces of our Veſſels, and the Pores of the 
Glands and Parts of our Bodies, do not dif- 
fer in reſpect of Figure, but in the Large- 
neſs and Extent of Figure. Give me leave 
hen to repeat here our former Obſervation, 
hat a Circle is the largeſt and moſt capaci- 
dus Figure of all Figures upon the ſame Dia- 
meter, and that it admits the Planes of all 
Figures in any Poſition whatſoever, provided 
they are not of a greater Diameter. Where- 
fore ſince it is infinitely more probable, that 
Bodies of ſo many different Figures being 
onveyed to an Orifice not Circular, will not 
fit it, and it is plain too, that thoſe 1 0 
WI 
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will by their Force and Motion change the 
Figure of the objected Orifice into ſome other, 
which will give Paſſage to them in any Poſi. W 
tion and Figure, that is, they will change it 
into a Circular. And this will happen much 
ſooner, and more certainly, if they are Fluid; 
which are to enter the Orifice, and be ſecreted 


there: For tho? the Orifice were not a Circle, 
yet ſince the Parts near to the Center, that 
is, the Sides, are more preſſed and dilated ; 
by the entring Fluid, than thoſe which are ; 
more remote; that is, the Angles and Side 
of the Orifice are more flexible and apt to £ 
give way ; it follows then, that all the vary e 
of the Orifice ought neceſſarily to be dilated 7 
at equal Diſtances, and ally remote from F 
the Center; and by conſequence the OriticeM e 
will change to a Circle. .» 
But I am willing to give a farther Proc 
of this Matter to the favourable Reader. g. 
1 2 Wen a 81 

a Fluid is forced down into the Cavity of | pe 
Tube with a great Force, that js, a Force fa E. 


exceeding the Gravity of the Fluid, it is evi 
dent from Reaſon, and confirmed by fre. ch 

uent Experiment, that the perpendicular 

orce toward the Sides of the Tube is al-W of 
ways joined to the Motion of the Tube to- th 
wards its Length, which Force endeavours th, 
on all Sides, from the very Axis of Motion its 
to propel outwards, and that with an equalſ an 
Force: becauſe there can be no Reaſon gi. an 
ven why the Preſſure {hould be greater 5 of 

Wards 
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= wards ſome Parts of the Axis, and leſſer to- 
1K wards others, but that Reaſon, which may 
be drawn from the Gravity of the Parts of 
the Fluid, which the Queſtion ſuppoſes of no 
"WF moment, on account of the other ſuperior 
Force which impels the Fluid. Now this 
Force is eluded, and the Tube for all that re- 
& tains its proper Figure, if the Sides of it are 
= ſtrong, and not much Elaſtic, unleſs the 
co Preſſure be with ſo great a Force, as to break 
the Force of the Coheſion of the Parts, in 
= which caſe the Sides of the Tube burſt, and 
fall to pieces. But if the Sides are flexible, 
elaſtic, and apt to give way, then it is im- 
poſſible but that the Force mult have its due 
"Mg Effect, and propel the Sides to equal Diſtan- 
ces on every Part from a given Point of the 
WR Axis; and thoſe Diſtances muſt be of ſuch 
a Length, that the Tenſion of the propelled 
Sides, and the Elaſticity, will now become 
powerful enough to ſuſtain the Shock of that 
Force. In which caſe, whatever Figure the 
Tube had at firſt, it will afterwards be 
changed into a different one, all whoſe Secti- 
ons perpendicular to its Axis will be Circles 
Hof a greater or leſſer Diameter, according to 
the greater or leſſer Force of the Fluid, or 
the greater or leſſer Flexility of the Tube in 
its different Parts. Now ſuch kind of Tubes, 
and of ſuch a Flexility, are all the Veſſels in 
Jan Animal Body, and thro” theſe the Engine 
of the Heart propels all the Fluids with ſuch 
E 2 A 
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a Force, as far exceeds the Gravity of the 
Fluids propelled, 3 
16. There will appear then no diverſity be- 
tween the Figures of the Pores and Veſſels in 
an Animal Body, ſince they are all circular, but 
only the diverſity in reſpect of F: ney and 

leſſer Diameters, which is a Diffe 
muſt have been allowed, whether we had 
called in the Operation of Ferments, or the 
Structure of Pores of different Figures. And 
this Simplicity, and thoſe few Poſ7ulata's 4 
which diltioguiſh our Hypotheſis, is a ge. 
nuine Evidence of that Truth, which the 
Greateſt and Beſt Geomctrician has been 
pleaſed to a ffix to it. For a good Geometri- 
cian never teaches to build a Problem in a 
perplexed Method, which may be done in 
a plain and ſimple one. And ſince my Dis, 
courſe has led me to mention Geometrician, 1 
I cannot forbear congratulating this Age, 
and our Science, upon its producing many ( 
and great Improvers of Geometry to {17 a 
high a Pitch, but particularly Sir Iſaac Neu. n 
ton; ſince we may juſtly hope, that by the I 
Aſſiſtance of the Principles demonſtrated hy) C 
that Great Man, the Powers and Properties if 
of Bodies ſerviceable to Medicinal Uſes and B 
the Comfort of Mankind, may be diſcoverel} ps 
with greater Eafe, and reduced to a greateſ th 
Certainty. Nor do I difown that the Art by 
of Phylic pleaſes me not ſo much on any ca 
other account, as its being capable of bea ng la 
£116 
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the Method of Geometry in the ſame manners 
25 all thoſe other Arts which determine the 
Powers of Bodies; ſo that I cannot help pi- 
tying thoſe who accuſe the Nature of Bodies 
as a mean ignoble Subject, ſince the Geome- 
tricians demonſtrate, in the moſt convincing 
Method, ſuch a beautiful and ſo infinite a 
Number of their Properties. 

17. But to return from whence I digreſ- 


ſed. Since all the Orifices of all our Veſſels 


are of the ſame Figure, that is, Circles, all 


= the Pores of the Glands too muſt be Circu- 

lar, (I call thoſe Glandulous Sieves or ſecre— 

ting Mouths of the Glands, Pores, in this 

i. pace) and by conſequence there are 720 fecu- 
11 


ar Receptacles of Fermente, aud uo Ferinents 


in at all in an eAnimal Pody. And indeed, 


i ſince we have proved the Orifices of all our 


2 Veſſels ſimilar, the Ferments can in this caſe 
contribute nothing to Secretion, but the 
Comminution of the Blood into Particics of 
a proper Smaſlneſs. But it is plain that this 
may be performed only by the Actron of the 
# Lungs, the Force of the Heart, and the 
Compreſſion of the minuteſt Arteries. For 
if theſe Ferments are not mixed with the 
Blood, they cannot be the Cauſe of any Se- 
paration of Particles in the Blood, that is, 
they cannot be the Cauſe of any Secretion ; 


but if they are mixed with it, they will be 
carried by the Force of the Harvean Circu- 
lation thro? all the Veſſels of the Body; and: 


R 3 any 


any Ferment will cauſe a Secretion in any 
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place ſimilar to the Secretion of its original 
Place, unleſs you ſuppoſe that it is ob-. 
ſtructed by the Diverſity of Figures (as we 
adviſed theſe Patrons of Fer ments to aſſert 
in our eighth Paragraph;) which Opinion 
we have already refuted and diſcarded. 15 
18. From what has been proved I draw . 
this farther Conſequence, That there is no 
intermediate Space or Body between the 

Evaneſcence of an Artery and the Riſe of a 
Vein, which can either be called the Pores i | 
or Interſtices of the Parts, or reckoned as a 
Gland, that is, ſuch a Space between which | 
( 


the Mouths of the Artery or Vein ſtand di- 
ftinaly uncloſed and open. For the Blood 
evacuated into that Space or Body would 
much more eaſily compreſs and force the 
Sides of the Membranes which compoſe the 
Mouths of the Vein to a Contact, than en- 
ter into that Mouth; and then the Blood IF 
would not return thro? the Veins to the 
Heart: But it does return, and thro' them 
too, wherefore there is Neceſſity for their 
Mouths to be joined and connected to the 
Mouths of the Arteries ; for there is no ſuch | 
thing as that diſtin&t Gland of the Poriſts, 
that intermediate between a Vein and an 
Artery, furniſhed with Pores and Orifices, | 
or abounding with Ferments of different Fi- 
gures according to the Diverſity of the Parts; 
but that Gland which is ſerviceable in Secre- 

| FS tions, 
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tions, is Part of the Veſſel which forms that 
Vein and Artery, and the Veins are nothing 
but Arteries turned back toward the Heart 
= with a contrary Direction. From whence 
it follows that no Parts of a Human Body, be- 
= ſides the Veins and Arteries, require a Repa- 
ration, for Supply of which the Blood ſhould 
= bediverted either thro' the open Mouths of 
= the Veſſels, or Pores of the Coats, from its 
= glorious Tract diſcovered by Dr. Harvey. 


19. But altho? there are no ſuch Glands as 


2 the Poriſts fancy, yet for the better Regula- 
tion of our Diſpute, we ſhall call that Part 
of the Arterial Curvature, from whence the 


j. firſt Root of the Secreting Veſſel ariſes, a 


Gland. Wherefore we proceed to remove 


the ſecond Difficulty which we mention'd, 


Z which ſeems to have induced a great many 
to fall in with the Hypotheſis of the various 


Figure of the Pores. Becauſe there are ſe- 
creting Veſſels of a different Amplitude o- 
pening into different Arteries, yet the Arte- 


tries and Veins are equally full of ſome Fluid; 


and becauſe the antecedent Blood in the 
Veins refiſts that which is to follow thro? the 
Arteries, more than a Fluid. already con- 


veyed into the Secreting Veſſels does that 


which is to follow thither, that being reſiſt- 
ed only by the Air, which will cafily give 
way. (I ſpeak now particularly of Secreto- 
ries that diſcharge their Fluids without the 
Animal ;) therefore whatever Fluids can 

E 4 meet 
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meet with Secretories large enough, will ſe- 


parate at the ſame-time from all the Arte. 


ries : So that, while the thinner Fluids paſs 
from one Artery, or the Section of an Arte- 
ry, thro? the Secreting Veins, which at the 
ſame time deny Paſſage to the groſſer Fluids; 
theſe groſſer, or comparatively groſſer, will 

aſs thro? the larger Secreting Veins, either 
From another Artery, or a Section of the 
ſame. I do not here diſpute of the Fluids 
which are diſcharged thro' the Lymphatic 
Veſſels and the Nerves, it being ſufficient to 
obſerve upon them, that there is ſuch a Re- 
ſource of Fluids in the Blood, adapted to ſup- 
ply thoſe Veſſels, that they cannot all at one 
time be directed to any Part. But I return 
to the Secreting Veſſels, thoſe that are cal- 
led ſuch in the common Acceptation, becauſe 
they carry the Fluid to be diſcharged with- 
out the Body. Now they are . mee to 
be generated either by the Conglomerate 
Glands, ſuch are the Kidnies and Liver, or 
from the Conglobate, ſuch are in my Opini- 
on the Cuticular Glands. Theſe, I ſuppoſe, 
carry off the thinner, and thoſe the groſſer 
Fluids; and it is evident that the Orifices 
of the former are larger than thoſe of the 
latter, as the Number of the latter is greater 
than that of the former: For it is requiſite, 
that the Number and Bulk of the Veſſels of 
the larger Orifices, ſhould bear ſuch a Pro- 
portion to the Number and Bulk of the 
Veſl els 
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- E veſſels of the leſſer Orifices, as to make it 
- impoſſible for all the thinner Fluids to paſs 

at once thro? the Paſſages admiſſive of the 
groſſer. But I would have it obſerved here, 
that the Secretions which are the Subject of 
this Diſcourſe, do not include the Excre- 
ments, which are diſcharged thro? the Aluus, 
and never enter the Venæ Lacteæ, ſince we 
| diſpute here only of thoſe Secretions which 
are performed within the Animal it ſelf, and 
ariſe from the Supplies of the circulating 


to Blood; for as for thoſe in the Stomach and 
e- © Inteſtines, they happen without the Animal. 
Let us in the laſt place remember, that pure 
1e Secretions very rarely happen, but that 


moſt commonly one is mixed and tinged a 
little with another, and that the groſſer 
fe Part is diluted by the thinner, which is ſe- 
h- creted at the ſame time. 

to 20. And now for the Illuſtration of this 
te Point, it will be of ule to obſerve, that 


1i- Þ I. If the Veſſels are equal in Number in two 
ſe, Places, and each of an equal Diſtance from 
fer the Heart, the Quantity ſecreted in the firi] 
es ¶ Place ought to be tothe Quantity ſecreted in 
he I the ſecond, as the Sum of the Orifices in the 
ter Ari is to the Sum of the Orifices in the ſecond, 
te, ſuce there is nothing beſide which can cauſe 
of a Difference. 

ro- II. eAnd then, if the Orifices are equal, the 
he Quantity ſecreted in the firſt place ought to ve 
cls : to 
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to the Quantity ſecreted in the ſecond, as the 
Number of the ſecreting Veſſels in the fir i 
to the Number of ſecreting Veſſels in the ſecond, 
ſince there is nothing beſide, which can Cauſe 
any Differenee. 


And from hence (for we have omitted 
the Celerity, as ſuppoſing that equal from 


the Circulation of the Blood) any one by the 
Aſſiſtance of the common Elements of Arith- F 
metic may compare the Quantities of any Se- | 


cretions with others of a different Evacua- 


tion, that is, thoſe which paſs thro? the Þ 


greater or leſſer Veſſels. It appears plainly, 


from what has been demonſtrated, that, in 
whatſoever Animal the Orifices of the Veſ- 
ſels appropriated for the Secretion of the 
groſſer Fluids, all taken together, more ex- 
ceed the Orifices of the Veſſels ſecreting the 


thinner, than the Number of theſe exceed 
the Number of thoſe; more will be dil. 
charged from that Animal by S-x/ib/e, than 
by Inſenſible Evacuation. But ſince this ne- 


ver happens to a Human Body in a State of 
Health, it is neceſſary that the Proportion of 


the Orifices in that Body ſhould not exceed 
the inverted Proportion of the Number. S0 
that we may ſafely infer, if the Veins ſecre- 
ting the thinner, are in Number to thoſe ſe- 
creting the groſſer Fluids, as 4 to 1; and the 
middle Quantity of the Orifices of the Veſſels 
appropriated to the groſſer, is to age br the 

| thinnes 
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thinner, as 9 to 4; that the Quantity of the 
thinner Fluid will be double that of the 
4, groſſer ſecreted in the ſame Space of Time: 

ö Which is agreeable to Sanuctorius's Experi- 
|: ments. If now, without altering the Pro- 
portion of the Numbers, we ſuppoſe the 
middle Diameter of the Secretories of the 


groſſer, to be to the middle Diameter of the 
1 Secretories of the thinner, as 100 to 99; the 
Proportion of the groſſer Secretion to the 


= thinner will be the ſame, as x to 4. And 


1a- ¶ this ſeems to be the Caſe of thoſe who waſte 
the with too much Sweat, which ariſes from the 
ly,  Encreaſe of the Amplitude of the Veſſels ap- 
in  propriated to the Secretion of. the thinner 
ef- Fluids. But if, the Proportion of the Num- 
the bers being ſtill the ſame, it happens from a- 
ex- ny Cauſe that the Diameter of the Secreto- 


the ries of the groſſer, is to the Diameter of the 
ed Secretories of the thinner, as 5 to 2; then 
1iſ- the Quantity of the groſſer Secretion will be 
jan about a third Part larger than the thinner ; 
ne- Þ which is the Caſe of thoſe who are afflicted 
: of with a Diarrhea, a Diabetes, or a Saliva- 
1 of Þ tion, from the Encreaſe of the Amplitude of 
eed the Veſſels ariſing from the Conglomerate 
So Þ Glands. From whence we ſhall have no 
re · Þ occaſion to wonder, why upon the Encreaſe 
{e- of one Evacuation, another is ſometimes di- 
the Þ miniſhed. 

ſels Þ 21. But I had rather enquire what Advan- 
the Þ tages the Students in Phyſic may obtain From 
ner F | £1115 


Will it be nothing to a generous Spirit, wil. 
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this Diſſertation. Firſt then, they will have t 


no occaſion to apply themſelves to that nau. Wt 
ſeous Doctrine of Ferments appropriated to 


every part; which Hypotheſis made the Art 


of Phyſic in its own Nature obſcure, an un. 
attainable Intricacy. Again, we ſhall have! 
no farther Neceſſity for inventing of Figures, 
and entertaining our Reaſon with idle Fitti. ] 
ons; and we ſhall be enabled to judge more 
eaſily what ſort of Medicines ought to be ap. 
plied to the Diſorders in Secretion, as ſoon a; 
we underſtand that the ſucceſsful Powers of 
Medicines depend upon fewer Properties than 
they have been hitherto imagined to depend; 
eſpecially ſince in the next place we have 
here ſhown, that thoſe Diſeaſes, for which 
theſe Remedies are fought after, ariſe from 
the feweſt and moſt ſimple Cauſes. Nor 


ling to improve an Art that requires fo much} 
Time, to be condemned no more to ſo many 
eternal Compilers, and impertinent TI riflers, 
who by not underſtanding the Circulation, Þ 

have too long and too unhappily prevented Þ # 
the nobleſt of all Inventions from anſwering Þ \ 
the Hopes and Wiſhes of Mankind. I will F / 
conclude this Diſſertation with this Sug- Þ 
geſtion, that from theſe Principles any one f 
may eaſily attain to a Method of explaining Þþ 4 
the Symptoms and Uſes of many of the V- 
cera, Which are not as yet fully underſtood, Þ 4 
and ſolve many Problems, which —_— \ 

the 
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ve the Induſtry and Curioſity of ſo many of 
u- their Predeceſſors. 


|| COROLLARY. 


e From the Principles here laid down, it 


N = follows, that the inſpired Air is not 

"= mixcd with the Blood in the Lungs 

ore La . : 4 8 2 

ap. for the Service of Reſpiration, 

as 

0 
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- 1 A DISSERTATION 

„„ | 

om Of .the Carſes of the different Gravity that 


the Blood flows with thro the Lungs of 


”  Jiving Creatures, and Embrio's. 

uch? | 

ny . . 
ers, HE Solution of a Problem ought ne- 
ion, ver to be attempted by many Poſtula- 


ted] ta, and the Aſſiſtance of dubious Theorems, 
ing Þ which may be eaſily proved by a few Poſtu- 
will Þ lata, and the Aſſiſtance of a ſelf-evident 
ug- Theorem: Neither ought any thing to be 
one þ ſuppoſed to be tranſacted by the Paſſage of 
ins Bodies unknown in Nature, and unallowed 
Vi-] in Diſpute, thro' Pores unknown and un- 
0d, allowed: In the laſt place, no Power or Fa- 
ped ] culty of Bodies, the Exiſtence of Which my 
the e 


62 Of the Gravity of the Blood. 
be reaſonably diſputed, and many do dif. 


pute, ought to be made uſe of, when there | 
is a Power nearer, and of a Force equal to 
the Work required, or a Quality ſo conſpi. 
cuous, that no Body can doubt of, but i; 
univerſally confeſſed, and allowed. Upon 
this account I am diſpleaſed with their Rea. 
ſoning, who, in order to explain the extra. 
ordinary Powers of Mercury beyond the Force 
of moſt other Bodies, when it is conveyed | 
into the Veſſels of Animals to expel ſome] 
Fluids not eaſily put in Motion, do not ſcru- 


ple to recur to a certain Power of Salt ex. 
tracted from the Aſhes of Plants, a ſort of 
Rival to Nature, which they imagine to be 


in Mercury, and endowed with Force e. 
nough to work out the Salts and Acid Flu- 
ids, and carry them off with its ſelf thro' 


the Veſſels of the Body. For theſe Perſons 


take for granted two Poſitions very uncer.Þ 


tain, if not evidently falſe, that all Diſeaſes, 
for the Cure of which Mercury is made uſe of, 
ariſe from a Redundance of Acids, and that 
Mercury is of the ſame Nature as Lixivial 
Salts. They too philoſophiſe much after 
the fame manner, who in order to ſhew 


why the Wood of Guiacum is more powerful] 
than other Woods (which Phyſicians uſe Þ 
in Diſeaſes of the ſame kind) attribute 


to Guiacum the Nature of Salts, which 
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they call, from their Levity, Volatile] 


Salts ; becauſe, beſides other VR INT 
they | 
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they take it for granted that the Action of 
the Stomach and Viſcera in Animals changes 
all they receive into the ſame Forms, as we 
expreſs from them by the Aſſiſtance of a 
ſtrong Chymical Fire; which, as we ſhall 

prove in another Diſſertation, is too large 
and unreaſonable a Po{u/atum. Now I, to 
prevent being forced to uſe either too large 
or too many Poſtulatas, and uncertain or 
perhaps falſe Theorems, only obſerve that 
the Gravity of Mercury exceeds that of other 
Minerals, which Phyſicians apply for the 
ſame Purpoſes ; and by conſequence it ha- 
ving a proportionable Celerity (which is 
every where equal to the Celerity of the 
Blood,) is ſuſceptible of a greater Quantity 
of Motion, and exerts a greater Force; and 
there is no other Quality wanting here, 
which any one will allow to be in Mercury, 
and other Medicines applicable to the ſame 
Uſes. But I believe it very uncertain, he- 
ther Mercury be of the fame nature as com- 
mon Salt of Tartar, unleſs it can be firſt 
proved that Gold is of Nature allied to A- 
eids, and many other Matters yet obſcure, 
be firſt explained: For as for Guiacum, that 
Acid Liquor which it affords in a Chymical 
| Diſtillation, as it ſhows the Gravity of the 
Wood, ſo it betrays a Quality in the Opini- 
on of ſome, ' oppoſite to Acids. 
From whence it follows, that the com- 
mon Mercury cleanſed from all lighter at- 


tendant 
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fall tegether, and the Circulation of the Blood, 


Blood does not paſs thro the Lungs. 


tendant Bodies, is ceteris paribus, a more 
efficacious Remedy, than when it is prepa. 
red and joined with Salts, and ſuch kind of 
Subſtances : And that the Force of Gold re. 
duced into a Liquid, or any Form commiſci. 
ble with the Blood, is proportionable to its 
Weight, and that ſuch a Preparation of Gold 
would as far exceed all other Remedies in its 
Virtues, as it ſhould exceed them in its“ 
Weight. 4 

2. Now they who undertook the difficult 
Task of explaining Reſpiration, ought to 
have taken notice of theſe Obſervations. For 
the Miſtake of Phyſicians lay ſolely in this 
Point, ſince they run to Philoſophiſing, up. 
on the aſſuming of a Number of leſs known 
Qualities for the Explication of that which! 
is performed by one ſingle generally known 


Faculty of a Body generally known. But! 


to make this plain, it is neceſſary to enume- Mo 


rate ſome of the moſt ſimple Symptoms, and [Mz 
common Phznomenas of Reſpiration. Si 
© 17 


1. It is a Phenomenon, that the Lungs of it! 
an eAnimal, v. g. of a live Dog, «fon opening 4. 
the Thorax, immediately grow flaccid, and 


and the Motion of the Heart ſoon ceaſe ; which Þ 
does not happen in other Creatures, all whoje F 


2. That a Dog, ſtopping his Mouth and | 
Noſe according to eArt, ſo that the in Poon ; 
ir F 


* - * 
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Air cannot be emitted, immediately dies ; 
which Caſe is not the ſame in other eAnimals. 


of | 3. That a Dog ſhut into a Place full of Air, 
re. but cloſed according to Art, immediately dies, 
ci · ¶ which does not happen to other eAnimals in the 
its = ſame C aſe. 

d 4. That the Human Fatus lives in the 
its Womb without the Aſſiſtance of the Air con- 
its ¶ veyed thro the Trachea into the Lungs, and 


2 reſpired. 

ult 3 5. That a Human Fœtus, when born, and 
to wrapped up in its Membranes entire, lives in 
Fot the Water without Danger of Suffocation, and 
his ¶ yet when taken out of the Secundines, after 
up- it has once received the inſpired Air, it cannot 


n ſurvive without the Continuance of that In- 
ich  /piration. 
Wn 6. That the Blood being drawn out by 
But Transfuſion from a Dog of a free Reſpiration, 
me- {Mor a Puppy at its firſt Reſpiration, into ano- 
and ther whoſe Mouth and Noſtrils are cloſed (and, 
if that ſeem neceſſary, as great a Quantity be- 
5 ng taken from the one, as it has received from 
the other) the Dog, or Puppy whoſe Month 
ning and Noſtrils are cloſed, immediately dies. The 
and Fame happens upon the Immiſſion of Milk. 
lood, ® 7. That a Dog encloſed, in the Pump of 
Hich Guerikius' Invention, or commonly called 
„He Boyle's, the eArteries being extracted, imme- 
iately dies, but a Puppy lives much longer, 
and fend ſo do other eAnimals, who have a leſſer 
pired Quantity of Blood paſſing thro their Lungs. 
% * 8. That 
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8. That the Air, in which the eucloſed 
Dog dies, is a little before the Death of the 
eAnimal of the ſame Gravity and Elaſticity us 
it was when the Animal was firſt ARE = 


2. Theſe are the principal Phznomenas M« 
of that Reſpiration which reſpects Mankind; 
and becauſe all of them diſcover a ſort of, 
neceſlary Relation between the Circulation þ-3 6 
of the Blood (in which the Life of Man!“ 
conſiſts) and the Power, and Nature of the! 
Air, therefore we ought firſt to determine“ 
what we mean by the word Air. It is evi.“ 
dent in my Opinion, that we ought in this,“ 
place to take for the Air, a fluid Body, ca pa.“ 
ble of forcing it ſelf thro' the Trachea, and 
the ſmalleſt Branches of the Trachea, into 
the extremeſt Parts of the Lungs, but not 
capable of penetrating the Pores of the 
Coats that cover the Lungs, no more than it 
can thoſe of Glaſs. And becauſe the ſame 
Fluid which we inſpire upon the opening of 
our Mouths, is not known to us by any Qua- 
lity, ſo much as its Gravity, and Elaſticity, 
it is ſufficient to call the Air here an elaſtic 
Fluid, whoſe Denſity is proportionable to its 
Compreſſion, ſince we know of no other 
Fluid beſide the Air, which can be compreſ. 
ſed into Spaces reciprocally proportional to 
its compreſſing Powers. - 


4. Now we muſt give the State of theÞpar 
Queſtion. But neither ought it, nor can it ſpla 
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be ſtated in other Words than Dr. Harvey's, 
„ who in his Treatiſe of the Birth, in his Book 
u of the Generation of Animals, propoſes to the 

Enquiry of the Learned; 

Ho an Embryo can live in the Womb 
2; ( of the Mother, without the Inſpiration of 
d:“ the Air thro? the Trachea, as I ſhall ſoon 
of © ſhow it does; and yet the ſame, when ex- 
on!“ cluded, immediately reſpires, and cannot 
an] “ ſurvive ſo much as an Hour without Re- 
the “ ſpiration: But if continuing in the Womb 
ine beyond nine Months, it can live and be 
vi. well without the Benefit of Reſpiration ? 
this“ Or how it comes to paſs, that a Fætus 
pa.“ born, and covered in its Membranes en- 
and, tire, and ſtill encloſed in its own Water, 
nigh can live without Danger of Suffocation for 
not! ſome Hours; yet the ſame Fætus, when 
the!“ out of the Secundines, if it once draws in 
Im it 4 the Air thro' the Lungs, cannot ſurvive 
ame! without it ſo much as one Minute, but 
g ol immediately dies. In the ſame manner, 
Jua- & when a Fetus, in the Cæſtrean Operation 
city, * 15 taken out ſome Hours after the Death of 
aſtich* the Mother, it is found alive, and fur- 
to its * vives within the Cover of the Secundines, 
other!“ not requiring the Benefit of the Air. But 
as ſoon as it has once enjoyed it, if it be 
placed again in the ſame Secundines, it is 
* ſuffocated for the want of the Air. S0 
of theffar he. And from hence I ſhall begin to ex- 
can itÞpialn what others before me have thought 

bel Þ 2 more 


* 
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more probable, and adapted to the Solution 
of this Queſtion, and by what Reaſons they 


have confirmed their Opinions, and how of. i 
ten they have deviated from the Rule laid | 


down at the beginning. 


5. Whoever conſiders the Phznomena Þ 
which we mentioned, will readily own the] 
Errors of eA/phonſrs Borellizs, (but the Error] 
of how extraordinary a Perſon !) in the 11300 
Propoſition, and the following Part of hi 
ſecond Book, of the Mot ion of eAntmals, When] 
he declares that he has proved that the Par. 
ticles of the Air are mixed with the Blocdf 
by the Force of Reſpiration. For, ſays he, 
becauſe there is a watry ſerous Juice always 
found in the Blood, and ſuch a watry SerunF 
being put into Motion by the Preſſure of the 
inſpired Air, turns to a Froth, which FrothÞ* 
is therefore impregnated with aerial Parti 
cles; and the ſame Water is capable of an 
eaſy Penetration thro? the Pores of the Veins 
It is impoſſible but that it muſt carry withiF 
ſome entangled Particles of Air, and mi 
them with the Blood: Bur ſince the Parti 


cles of Air mixed with the Blood are elaſtic, 


and are never preſſed with the fame Force 
for the ſpace of two Minutes together, there 
tore they will always tree and reitore them 
ſelves from their Compreſſion, and by that 


Means propagate an Oſcillatory Motion (it 
which the Life of Animals, according tc 
Zorellius, confiſts) which is uncertain, ar 
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on t ſubje& to change every Minute, But it is 


a 


Ok. | | 4 . . 
this gives no Solution of Dr. Harvey's Pro- 


aid 
ena 
the 
ror 


3th] 


hisF 
hen 
Par-] 
lod 
on = mediately dies. 
Por if it is neceſſary for the Support of 


vays 


FT 


1 


plain from our former Obſervations, that 


this Opinion is vain and groundleſs: For 


blem. Any one may ſtill ꝓuære in Dr. Har- 


2 vey's place; how it is then poſſible to hap- 
pen, that the Fetus when born, and cover- 
ed in its Membranes entire, ſurvives for 


| ſome Hours without danger of Suffocation, 
and yet the ſame Fztws, upon the Removal 
of the Secundines, if it once draws the Air 
into the Lungs, cannot ſubſiſt without it 
2 afterwards the ſpace of a Moment, but im- 


; Life, that ſome part of the Air ſhould be 


mixed with the Blood in its Courſe thro? the 
Z Lungs, the ſame Neceſſity requires that it 
= ſhould be mixed with the Blood of the Fe- 
tus, while it lies within the Secundines ſe— 
parated from the Womb: But the Fætus 
maintains Life within them without Reſpi- 
ration, and the Aſſiſtance of the groſs and 
common Air, and yet when that very Air, 
upon the Removal of the Secundines imme- 
7 diately after the Birth, ruſhes intothe Lungs, 
nete] it cannot afterwards ſubſiſt without it. A- 
hem] gain, any one who conſiders our firſt Phæ— 
tha nomenon, Will plainly diſcover, either that 
no part of the Air enters the Veſlels of the 
| Lungs, or that it is of no moment, and con- 
tributes nothing to the Action of Reſpirati- | 
R an. 
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on. Becauſe, in Frogs, the Sea-Tortoiſe, 
and Animals of that kind, and in Human]! 
Futus, or any ſimilar to it, when involved : 
in the Secundines entire after the Birth, far] 
the greateſt Quantity of the Blood flows 
thro? the Heart, without approaching the] 
Lungs, and requires no Aſſiſtance at all 
from the Air: And this is the Reaſon why 
thoſe Animals continue alive fo long a time 
after opening the Thorax. But in Caſs 
where all the Blood is carried thro? the 
Lungs (as in a Man after free Reſpiration) 
thoſe Animals die immediately upon open 
ing the Thorax, becauſe upon the {ſudden Ir. 
ruption of the Weight of the Air, not pa- 
ſing thro', but compreſſing the Veſſels of the 
Lungs, it is not the fine and more ſubtl:Þ 
Part, but the groſſer Air which is excluded 
from the Veſicles of the Lungs, that Part o 
the groſſer Air, I mean, whoſe Office it 5 
to fill and diſtend the Pulmonary Veſſels. Þ 
Again, if the Mixtures of any part of the 
Air with the Blood in the Lungs is of U, 
or Advantage in Reſpiration, we may rea-P 
ſonably enquire of Bore//ius, how comes it to 
paſs, that a Puppy, (whoſe firſt and private 
Paſſages for the Blood are not yet cloſed)F 
ſhould live longer in the Air-Pump, the Ait 
being extracted, than a Dog, tho? of 24 
much greater Strength? For if the Air, ot 
a Mixture of part of the Air with the Blood, 
is of any Uſe, there is an equal Danger ot 
Neath in both Caſes, 6, But 
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6. But Borellizs's Opinion is more evi- 
an dently refuted, by the help of the ſecond and 
ved! third Phænomenon, and again by the ſixth 
far ; and eighth: For if an Oſcillatory Motion in 
wh the Blood produced by a Mixture of part of 
the the Air, is neceſſary and ſufficient for the 
al! Preſervation of Life, the Animal whoſe 
hy Mouth and Noſtrils are cloſed, but whoſe 
ime Lungs are inflated with Air, muſt have 
aſez l that Motion, and ſo muſt the Animal 
the encloſed in a place full of Air, but nut open. 
ion For the elaſtic Air cannot be wanting in 

this Caſe; and, if we believe Borellius, nei- 
ther Reſpiration nor Life can be wanting, 


pen. 
Ir. 


paß as long as any part of elaſtic Air remains: 
the! but it is plain from the Phznomena, that 
übte the Air does remain, and that of the ſame 
deft Gravity as when the Animal was firſt en- 
rt d cloſed. But if the ſixth Phznomenon is 
it z conſidered, it will appear, that this Oſcilla- 


_ FÞF tory Motion impreſſed upon the Blood by the 
the! Mixture of the Air, is neither neceſſary nor 
UG ſufficient for the Uſes of Life. Becauſe the 
rea- Air will not be more eaſily conveyed to the 
it to Fatus by the Aſſiſtance of the maternal 
wate Blood, than it will by the Aſſiſtance of the 
Wfedj Transfuſion we mentioned from the reſpi- 
> Air Ting Dog to the Dog not reſpiring, which 
of à however will not live longer than if he had 
r, ot received no Blood mixed with Air: fo ver 
lood,þ uncertain and fugitive 15 that Life which 
er ol 15 expected from a Mixture of Air with the 
But] Blood. F 4 7. There 
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7. There is no neceſſity for examining the 
Notion of Wolfgangus Wedelius, who lays 
down in the 127th, and the following Pages 
of his Phyſologia Reformata, that the Life 
of Animals depends upon a ſort of Recipro. 
cation of a certain innate and vital Air, with 
the external Air mixing and communicating 
with the internal Maſs of the Blood : By 
which Words it appears that he deſigned to 
adopt the Notion of 'Borellizs, and ſubſtitute 
the Term Reciprocation in the Place of his 
Oſcillatory Motion; but he has encreaſed the 
number of uncertain Notions upon which 
Borellins's Hypotheſis depends, by bringing 
in upon it a certain vital Air; and ſo apply- 
ing two forts of Air for the Performance of 
that Buſineſs which Borellizs managed by 
one known kind of Air. Let it ſuffice to 
remark, that this Reciprocation is proved 
uſeleſs and gy yung to the Nature of 
Things from the ſame Reaſons, as 'Borellias's Þ ir 
Oſcillatory Motion, and Mixture of the Air 
with the Blood in the Lungs, was before ; 
and ſo we have overthrown the very Cauſe 
and Foundation both of the Oſcillatory Moti- 
on, and Wedelius's Reciprocation. 

Neither is there any more Neceſſity for 
entring into a prolix Diſcuſſion of Bohnias's 
Opinion in the 78th Page of his eAnatomico 
Phyſiological Circle, where he ſays that only 
a Part of the Air is conveyed into the Blood 
in Reſpiration, but that it is the moſt N. 

tle 
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tle Part, and yet not Elaſtic, tho? he allows 
it the very Cauſe of the Elaſticity of the Air, 


upon account of its perpetual Motion, which 
is peculiar tO a Spherical Figure. For Boh- 


8 2ius readily allows the ſubtle Air to be of a a 


$ 

$ 

e 

| d h 

h Þ ſpherical Figure, and to enjoy the perpetual 
o e of 1 ſpherical Figure, 4 Which 
our Vitality, as he loves to expreſs himſelf, 
0 proceeding from the Motion of the Blood a- 
e | {cribable to that Part of the Air, is kept up 
is and preſerved. This is Borellius's Hypothe- 
e ſis, and therefore no wonder it anſwers Dr. 
Harvey's Problem, and agrees with the Phæ- 
© zomena no better than that does. 

8. But we muſt now examine their Opi- 
nions, who think it evident from many Ar- 


»y Þ guments, that ſome Part at leaſt of the Air 
to is received into the Veſſels of the Lungs for 
ed the Uſe of Reſpiration ; which however we 
of Þ have already ſhown, and ſhall farther ſhow, 
sin the Proſecution of this Subject, to be falſe 
\ir and groundleſs. 

83 Let us then begin with that Argument, 
iſe Þ which is drawn from an Obſervation of 
ti- Þ Dr. Lower's. He obſerved, that the Blood 


| was ſent into the Pulmonary Artery of a 
for Þ black Colour, but that it came out of the 
5's Þ Pulmonary Vein florid and ruddy : Again, 
ico upon the Cloſure of the Trachea, that the 
ly Blood flowed black from an Aperture of the 
od Cervical Artery : In the laſt place, that in a 
2 dead Animal, if the Blood in the Vena Cava 
tle con- 


_—_ 


ws 
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continuing ſtill in a State of Fluidity, were 
forced thro? the Heart, and the Lungs dilated 
at the ſame time by the Bellows, it would 


ſpout from the Lungs of as ruddy a Com. 


plexion, as it did when the Animal was li. 


ving. But he has not proved, which he ought 
to have done, that this Change of Colour 
could proceed from no other Cauſe, but a Mix. 
ture of the Air: for notwithſtanding this Ob. 


ſervation, it may proceed from the alternate 
Compreſſion of the Veſſels of the Lungs; 


and fo the Solution of the Parts of the paſ. 
ſing Fluid may be produced by the Irruption 
of the Elaſtic heavy Air, and not by its! 
Mixture with the Blood. And Dr. Lowers 
Obſervation equally proves that there was 
no ſuch Preſſure, as it does that there was 
no ſuch Mixture. And every one will rea- 
dily allow, that as much Air was mixed 
with that Part of the Blood, which comes] 
out upon the firſt Aperture of the Vein, and 
at laſt ſettles of a black Colour at the bot.] 

tom of the Veſſel, while it is falling thro' 
the Air, as can be mixed with the Blood in] 
that ſhort Paſſage thro? the Lungs : But on] 
the other ſide, that the Agitation and Solu-P 
tion of the Parts of the Blood is much greater 


within the Veſſels of the Lungs, than in the 
Bottom of a Veſſel at reſt. Laſtly, to op- 

ſe one Obſervation to another, let the Pa- 
trons of this Opinion ſhew how it comes to 


paſs, that the Blood which we percetve of af 


red 
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red and florid Colour in the Time of Emiſ- 
ſion, being ſoon after expoſed to the Air, 
often loſes that Redneſs? And whether or 
no this Obſervation does not prove the Red- 


- © neſs of that Blood entirely owing to the Preſ- 


* ſure of the Lungs and the Heart? For it is 
not a Deficiency of the Air in this caſe, but 


ix. of Motion, and the Solution of the Parts 

.F impreſſed by the Heart and Lungs. But 
more of this at the End of this Diſſertation. 
However, read upon this Subject the very 
Learned Dr. Liſter's firſt Anatomical Diſſer- 


tation on Shell-fiſh, p. toi. 

Cet the ſecond Argument be that which 
is drawn from the Miaſma's and Efflavia”s 
* which kill ſuddenly by being drawn with 
the Air into the Lungs, and ſoare mixed with 


the Blood in the Lungs, which could not 


! poſſibly be, unleſs their Vehicle, the Air, 


Was carried into the Blood-Veſſels of the 


* Lungs. But it ought to have been proved, 


that the Powers of theſe Miaſma's cannot 


ſtop Reſpiration, unleſs they are mixed with 


in the Blood; for I ſee no Proof of that, nor 


any Reaſon why their Mixture with the 


Blood ſhould occaſion Death. Now we 


know that theſe Miaſma's are joined with 
a greater or a leſſer Gravity of the Air, 
which produces a greater or leſſer Inflation 
of the Lungs than in their natural State ; 
and from that alone this Defect of Reſpira- 
tion proceeds. EI 

The 


k W 
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The third Argument is taken from an Ex. 
periment of Dr. Mayo's, ſhewing that the 


Blood, when it has been emitted for ſome | 


time, and freed from the Air in the Air. 
Pump, does not expand it ſelf ſo much, as 
the freſh drawn Arterial Blood does in the 
fame Engine, and by conſequence does not 
contain ſo much Air. But nothing certain 
can be concluded from this Experimenr, un- 
leſs it be firſt proved, that the following 
Propoſition 1s falſe. 


Upon the Expoſing of two equal Portions of f 


the ſame Fluid, both abounding with an 
equal Weight of eAir mixed in their ſmal- 
leſt Spaces, a greater Quantity of Air may 
be extracted in the ſame time from that 
Portion of the Fluid, which is divided in- 
to ſmaller Parts, than from that which 


is not ſo much divided, 5 the (ame 


Force be applied to bot 


The Truth of which Propoſition is ſelf- 
evident ; for it 1s plain, that a Fluid of a 
cloſer Texture, ceteris paribus, cannot ſo 
ſoon, or with the ſame Force, be compelled 
to diſcharge the Air included, as one of a 
looſer Texture; and we ſhall prove hereat- 
ter, that the Arterial Blood is of a looſer, 
and the Veinous Blood of a cloſer Texture. 

This laſt Argument depends upon the Au- 
thority of Sus and Thurſton, who . 
| | that 
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that Air and a black ſort of Fluid was im- 
pelled thro? the Trachea into the Blood-Veſ- 


ſels of the Lungs. I ſhall reply to this from 
an Obſervation of Malphigius s, who dif- 
: puting of theſe kinds of Argument in his 1/7 
* Epiſtle de Pulmonibus, concludes thus. From 
* whence, as there is no natural Paſſage from 
all theſe Veſſels, becauſe the immitted Liquor 
makes more Paſſages for it ſelf, than are u- 


ual in a State of Health; ſo we are convin- 


ced, that thoſe direct and glorious Roads are 
broken, upon any ſlight Impulſe, and Altera- 
tion of the Humours. 
dent to any one who trys this Experiment 
= with Care, that it is impoſſible but the Ve- 
ſicles, and thoſe Veſſels of the Lungs, whoſe 
Texture is ſo delicate, muſt be burſt by the 
Force, with which the Air, and that black 
* fort of Fluid, is immitted into them. 


And indeed it 1s evi- 


Theſe are all the Reaſons, and all of one 
Stamp, which are equally favourable to 
Dr. Mayo's Hypotheſis, as to Borellizs's and 


Etmuller's. 


9. Becauſe he, agreeable to Millis and 


many others, determines, that the Air ſup- 


plies the Blood in the Lungs with Nitro— 
aerial Particles, as he expreſſes himſelf, 
which Particles meeting with others of a 


Salino- ſulphureous Nature ſupplied from the 


Blood, excite that Efferveſcence, upon which 
Muſcular Contract ion depends; and which 


by conſequence make a great part of the 
Animal Spir its. From 
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From hence he concludes, that Animals die, 
upon the Suppreſſion of Reſpiration, for this 
Rea ſon, becauſe upon the want of that Salt of 
the Air, the Motion of the Heart flags, and 
then the Flow of Blood to the Brain is in- 
terrupted, and of courſe the Diſtribution of 
the Animal Spirits, wherein the Foundation 
of Life is placed, ceaſes. But I ſhall not inſiſt 
any longer in the Refutation of theſe, but 
1 obſerve, that the Opinions which we 
have enumerated, which ſeemed new to the 
Authors themſelves and others, ought to be 
accounted one and the ſame Hypotheſis ex- 
preſſed in different Terms ; ſo that whoever 
refutes one, refutes them all. 

10. For it amounts to the ſame thing, 
whether we affirm with Etmuller, that Part 
of the Air is mixed with the Blood in the 
Lungs for the Service of Reſpiration ; or 


with Borellius, for the Preſervation of the | 


Oſcillatory Motion; or with Wedelius, for 
the Continuance of the Reciprocation of two 
different Kinds of Air; or with Bohnius, for 
the ſupply of the Blood with ſpherical Par- 
ticles; or with Mayo, with nitrous Particles 


of Air; both which, according to theſe Au- 


thors, are the Cauſes of its Elaſtic Quality, 
which indeed it has not : Becauſe all theſe 
Opinions determine, that ſome Part of the 
Air is neceſſarily conveyed into the Blood by 
the Aſſiſtance of Reſpiration. But the Rea- 


ſons drawn from the Phænomena are pavers 
an 
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„ and prove that no Part of the Air, under a- 
s | ny Denomination, enters the Veſſels of the 
f Þ Lungs for the Service of Reſpiration : For 
d not one of theſe can ever, from their parti- 
1- Þ cular Opinion, explain, how it happens, that 
of Þ the Fætus lives without Reſpiration in the 
n Womb, but that the Animal out of the 
t Womb dies without Reſpiration, altho? it is 
ut Þ ſupplied with Blood from a reſpiring Ani- 
ve © mal, which Blood is impregnated with a 
he Part of Air either Elaſtic, or Perſpiralile, or 
be Recipocrative, or Spherical, or Nitrous, See 
x- © Phenomenon the 6th. 
er But theſe Great Men, offended againſt the 
Rule laid down at the Beginning of this Diſ- 
1g, ſertation, becauſe they had recourſe, with- 
art out Reaſon, to Properties of the Air not ſuf- 
he Þficiently underſtood, much leſs demonſtrated, 
or when the Gravity and Elaſticity of the Air 
the ¶ ſeemed fo plain and obvious to all, which 
for ¶ they ſhould rather have examined into, and 
wo adapted to the Buſineſs, than have entangled 
for Þthemſelves with inextricable Difficulties. 
ar- 11. We muſt now repeat our former Ob- 
cles ſervation, that the Air, in which the in- 
Au- Ecluded Animal dies, has neither loſt its Gra- 
ity, Pvity nor Elaſticity ; and therefore, that all 
tele the Air, which was there at firſt, remains 
the there ſtill, and by conſequence from a 
| by known Property of the Air, that no Air, 
Lea - for Nitro aerial Particles, are drawn by Re- 
ral, I ſpiration into the Bleod - Veſſels of the Lungs. 


and Beſide, 
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Beſide, it is evident from the firſt Phæno- 
menon, that the Air, or whatever Body it 
is which is to be drawn into the Lungs for 
the Conſervation of Life, cannot penetrate 
the Coat of the Lungs ; otherwiſe an Ani. 
mal might ſurvive a long time after the o- 

ning of the Thorax, neither would the 
Lungs fall together ; and when the Thorax 
was ſhut, the Air, by running from the 
Branches of the Trachea and the neighbour. 
ing Veſſels into the 4 of the Thorax, 
would continually obſtruct the Inflation of 
the Lungs, and Reſpiration it ſelf; ſince the 
Air is a Fluid which preſſes every way, 
Again, it is evident that the Air, which 
could break the Sides of the Veſſels in the 
Lungs, would break the Sides of the Veſicles 
too, and the Coat of the Lungs, in which 
they are involved, and which forms a ſort of 
Net-work there : But upon this Suppoſition 
there could be no Inflation of the Veſicles, 
and no Reſpiration performed. But that no 
one may imagine, that the Blood is conveyed 
into the Veſſels of the Lungs, to receive the 
Air there, let us remember, that we endea- 
voured to prove in another place, that the 
Ducts of the Arteries and Veins were con- 
tinued Pipes; and indeed were they not 
continued in the Lungs, we ſhould always 
eject Blood with the Air. But perhaps it 
may be of ſome uſe to the Confirmation of 
this Truth, ſince others disbelieve it, 1 
they 
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they have not ſeen it, to quote Malphigins, 
where, in his Second Epiſtle de Pulmoni bus; 
he ſays, that the Blood, (as is plain to Senſe 
it ſelf) runs thro? Veſſels of a winding Na- 
ture, and is not diſperſed into an open Arens 
but is ever forced along thro? Pipes, an- 
Conduits. | | 

12. But not to beſo tedious in the Demo- 


| ftration of ſo eaſy a Matter, let the ſixth 
| Phenomenon be ſufficient : For if any kind 
of Mixture of the Air with the Blood is ſuf- 
ficient for the Preſervation of Life, then the 
| Blood drawn from a reſpiring Animal, or 
Milk immitted into any Veſſel where a non- 
| reſpiriag Animal lies, would give and pre- 
ſerve Life to that Animal, after the ſame 
manner as the maternal Blood does to the 


Fetus, ſince Milk bears an equal Portion of 


| Air, endued with an equal or a greater Gra- 


vity, and ſo the Animal would not die; 
which contradicts the ſixth Phænomenon. 
But tlie particular Proof that the Air does 


not enter the Pulmonary Veſſels, depends 


upon the 2d and 3d Phænomena; where it 
appears that there is Air enough to enter the 
Veſſels, if there was any Poſſibility that it 


ſhould enter. And that it does not enter, 


is plain from the 8th, fince after the Death 
of the Animal, whoſe Noſtrils are not clo- 
fed, the Air is found in the Veſſel in which 
it was included with the Animal of the ſame 
Gravity, as when it was at firſt infpired; 
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and included. The Cauſe of which Phæno- 
menon we ſhall take this Opportunity of ex. 
plaining. We obſerve, that the Air does not 
enter thro? the Pores of the Pleura of the 
nervous Circle of the Diaphragm, becauſe it 
finds a more eaſy Paſſage thro' the Mouth, 
and the wide Duct of the Trachea, where 
it meets with a leſs Reſiſtance. After the 
ſame manner the Air admitted into the 
Lungs, finds a more open and leſs obſtruct: 
ing Paſſage thro' the Mouths of the Veſſel; 
leading to the Trachea, than it does thro 
the Sides of thoſe Veſſels which are adapted 
for the Maintenance of a watry Fluid, of a 
thin Texture, and warm Nature, and fo 1; 
drove by a leſs Force toward the Jaws than 


Into the Veins, that is, the ſame Force which 


is ſufficient to drive the Air towards the 


Ja vs and Mouth, is not ſufficient to drive « 


it into the Pores of the Veins, which are 
neither ſo open as the Jaws, nor fill'd with 


a Fluid which is capable of making ſo little I ) 
Reſiſtance. And the Force of this Reaſon-· r: 


ing depends upon this, that the Air is an E. 


laſtic Fluid, expandible to all Parts, and] 


therefore will be ſooner, or caſier drove thro 
larger Paſſages, and where there is a lels 
Force of an expanding Heat, than it will 
thro* much ſmaller Paſſages, where there is 
a much greater Heat, which makes the 
Compaſs of the Aerial Parts too great, and 


encreaſes the Diameter. And this is ſo evi- 
dent, 
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dent, that after the Air is once admitted 
thro? the Trachea into the Lungs; and part- 


ly by irs Weight, partly by its Elaſticity 
ro 


ve into the Veſicles, it can never after- 


| wards be returned entire; but it will leave 
ſome part in the Veſicles of the Lungs, eſpe- 
| cially in the extremeſt, which can never be 
| imbibed by the contiguous Veſſels; and the 

| Lungs themſelves which are ever afterwards 


more inflated and lighter than they were in 


the Fetus, plainly demonſtrate that there ts 
not room for the minuteſt Particles of Air to 
eſcape into the Blood - Veſſels of the Lungs. 


13. It now remains that we explain, what 


| Alteration that is which is made upon the 
| Deſcent of the Air into the Lungs, which is 
heceſſary to Creatures after their Birth and 
the firſt Act of Reſpiration, and yet is ac- 
counted unknown and uſeleſs to the Fu tas. 


In a Fetus almoſt all the Blood circulates 
from the Vexa Cava, and pulmonary Arte- 


ry, into the pulmonary Vein, and the Arte- 
nia Magna, without any regard to the Lungs 


themſelves. For the Lungs uninflated, ad- 
mit of but a ſmall Quantity of Blood. Be- 
cauſe, ſince the Velicles of the Lungs upon 
an Inflation beeome Sphzrical, when thar 
Inflation ceaſes, they will change to Sphæ- 
roides, and being of an oblong Figure, grow 
flaccid of courſe : But at that time theſe Ve- 
ſieles may, and ought to be touched by all 


the contiguous Veſicles round them, and the 


G 2 Blood- 
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Blood-Veſſels in which they are involved, 
will be compreſſed and cloſed. Beſide, the 
Branches of the Trachea are placed at Right 
Angles with the lower Trachea, and at ob. 
tuſe ones with the Upper ; from whence it 
happens, that theſe Branches (when there 
is no Inflation) and the Veſſels annexed to 
them, will forcibly compreſs the lower and 
interiour Branches and Veſicles ; and ſcarce 
any Circulation at all can be performed thro 
the Lungs uninflated. Wherefore ſince tk 
. Veſicles in this State of Compreſſion mak 
a greater Reſiſtance to the Blood, that pour | 
from the Left Ventricle of the Heart, thai i 
that open and ot ob Paſſage, whicÞ } 
c 
a 
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| leads from the Riſe of the Pulmonary Arte 
ry to the Riſe of the eAortal Artery ; it i 

neceſſary that almoſt all that Blood, hid i 
paſſes by the Oritice of the Veinous eAzaſtsF i 
nig, ſhould enter into the other, or th n 
Arterial we 9; which will eafily ad e. 
mit of it. But altho, by its being prove p 
that very little Blood paſſes thro? the Lung C 
ina Fatus, it follows too that the Fætus dos R 
not reſpire by an alternate Draught and Re v. 
turn of the Air thro' the Trachea; yet ths th 
Truth will appear more plain, when we L 
conſider ſome other Phænomena's: For th th 
Air does not penetrate the Secundines ; and dr 
altho? ſome Air was originally included 1 
them, yet Reſpiration could not be main 
_ tained by that, as is manifeſt from the Ex 
perimen 
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d, periment of an Animal included in a Veſſel 
he M impervious to the Air. 1 | 
ht 14. The Lungs then of a Fætus continue 
ob- uninflated merely from a Defect of Air, 
it that is, ſuch Air as living Creatures draw 
ere in with Freedom: For, ſince the Lungs do 
to not adhere to all the Ribs, and where they 
ind do adhere, the Lobes may perhaps be di- 
reef ſtended, but the ſmaller Lobes and Veſicles 


Vill not dilate, altho' the Breaſt of the Ftus 
encreaſes, unleſs there be a ſufficient Fluid 
to make that Dilatation, and of which there 
= muſt be a conſtant and freſh Succeſſion, as 
hau the Nature of Reſpiration, explain'd by theſe 
id Pbænomena 's, requires. But neither of theſe 
can be obtained in the Womb: But as ſoon 
as the Animal is produced, and has drawn 
ia in the Air, the Lungs and its Velicles are 
immediately dilated ; and then, as a certain 
# neceſſary conſequence, which we ſhall ſoon 
explain, the Circulation thro? the Paſſages 
proper to the Fætus ceaſes, and the whole 
| Courſe of the Blood is turned into another 
| Road. Nor could the Cloſure of thoſe pri- 
vate Paſſages be prevented, if the Fatus in 
the Womb had received the Air into the 
{ Lungs, as we ſhall ſoon prove. The Air 
then, immediately after the Birth, being 
driven by its Weight and Elaſtic Force, 
ruſhes into the Mouth, and the Aera Ar- 
teria, as into Places where it finds the leaſt 
Reſiſtance; and then at laſt the Breaſt 1s ca- 
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pable of being dilated, and elevated, after 
the Air by its Paſſage thro? the Trachea, has 
begun to ſu . it; and being preſſed b 
the Force off e cireumambient Air, propels 
outwards with an equal Force. 
15. The Air, I affirm, will ruſh in by the 
Force of its Elaſticity and Gravity, not by 
any prior Dilatation of the Breaſt. But, upon 
the Reception of the Air into the Trachea of IF 
an equal Force to the external Air, the Th. 
rax will not only be capable of, but wil 
exert an immediate Dilatation; ſince That 
is moved by a Muſcle which has no Anta. 
zoniſt, as the next Paragraph ſhall explain, 
Bur the received Air being heavy, and Ela. 
ic, will preſs equally on the Sides, as well 
as to the Bottom, and by conſequence will 
neceſſarily break into the lateral Branches of 
the Trachea; and becauſe they are ſituated at 
acute Angles with the lower Trunk, and at 
obtuſe ones with the upper; therefore if the 
entring Air is of a ſufficient Force to inflate Þ 
the Branches and Veſicles, it is impoſſible Þ 
but that ypon the Encreaſe of their Breadth, Þ 
their Length muſt at the ſame time he di- 
miniſhed; that is, it is impoſſible but that 
the Branches of the Trachea muſt be pro- Þ 
truded upwards, and outwards, and fo for- 
ced to make Angles leſs acute with reſpect 
to the inferior Trunk. Beſide, if the entring 
Air can diſtend thefe Branches and the con- 
tiguous Veſicles by its Elaſtic Force, it will 


prels 
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preſs the Branches of the Trachea too on all 
Mes from the 2 ne ch And be- 
cauſe there is a greater Re 
the Trunk, and the middle of the Thorax, 
which are therefore Parts of a leſſer Angle 
( ſince there all the Branches and Veſicles, both 
the inner and lower, from the ſame Side of 
the Mediaftinum, and all the inward and out- 
| ward of the oppoſite Side, make a Reſiſt- 
ance) hut there is a leſſer Reſiſtance towards 
the Ribs, which already give way, and 
the exterior Branches and Veſicles, none of 
which, beſide thoſe of the ſame Side, can 
make any Reſiſtance, and which (I ſpeak 


% of the Exteriors) are extruded by all the 


middle ones on each Side; therefore while 
the Branches and Veſicles are filled with Air, 
they are thruſt out together towards the 
| Parts of the greater Angle, from whence the 
Cavity of the Breaſt will encreaſe and ſwell ; 
the Branches of the Trachea heing ſeparated, 
and giving room for the Inflation of the Ve- 
| ficles of the Lungs. 

16. Upon an Inflation of the Veſicles of 
the Lungs, the whole Maſs of Blood may 


| eaſily circulate thro? the Veſſels, which are 


\ Interwove, and diſperſed between them. 
For finge upon an Inflation they become 
ſpherical, they cannot be preſſed in this State 
of Inflation by any neighbouring Veſſels e- 
qually inflated, excepting in a few and ver 
minute Parts : Wherefore almoſt all the Vel. 
G 4 ſels 


ſiſtance towards 


rere 
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ſels will have no Preſſure, and the Blood 
will run more eaſily and in a greater Quan- 
tity from the Right Ventricle of the Heart 
into that Part of the Pulmonary Artery, 
which being extended beyond the oblique 
and leſs capacious Riſe of the Arterial Pal- 
ſage, leads directly into the Lungs, ſince 
there is a leſs Reſiſtance there, becauſe the 
Weight of the flaccid Veſicles is removed, 
and the other Veſſels were before turned 
back upon themſelves. And therefore the 
Blood paſſing more freely thro? the Lungs 
into the Pulmonary Vein, will eaſily cloſe 
up the Veinous Anaſtomoſis, by its continual 
working againſt the Valve, which lies op- 
ſite to the Blood that is to return into the 
Ns Cove; and that Valve being preſſed 
with an equal Force on each fide, will ſoon | 
grow immovable, and deny any Paſlage at 
all to the Blood, | 
But the Air, when once inſpired, muſt 
always be expired and inſpired by turns, 
thro? the whole Courſe of Life ; which ari- 
ſes from a Neceſſity eaſily to be accounted 
for, For ſince the Thorax is furniſhed with 
attollent and dilating Muſcles, which are of 
ſo great a Force in reſpect of their Antago- Þ * 
nie, that they may be accounted as none; : 
therefore the Muſe, or Series of Muſcles, Þ| - 


that dilate the Thorax, may be ſaid to want 
an Antagoniſt Muſcle. Wherefore, as ſoon 
as, the Ribs, which fall together both by 

| 2 their 
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| their Weight and Structure, have re-expel- 
led the Air out of the Thorax, the Muſcles 
that dilate the Thorax will be immediate 
, © contracted; ſince the Animal Spirits, whch 
e then —_—_y endeavour at a Contraction, 
flow alternately into Muſcles that have no 
| eAntagoniſts ;, which alternate Fluxion they 
| exert into all the Muſcles upon account of 
the alternate Preſſure of the Brain, ariſin 
from the Dilatation of the Arteries which 
beat there: But this is without any Effect, 
| where there are equal oppoſite Muſcles, and 
of an equal Contraction, from the ſame 
| Cauſes. 
17. While the inſpired Air inflates the 
* Lungs, and allows the whole Maſs of Blood 
an eaſy Paſſage, to them, if it becomes al- 
| tered from any Cauſe, (either from the En- 
| creaſe of its natural Gravity, or of its Ela- 
| laſticity, or from the accidental Acceſſion of 
uſt Þ 2 greater Weight of ſome Bodies, which it 
-ns, is a Vehicle to) ſo as to diftend the Veſicles 
ari- of the Lungs too much, that is, to ſuch a 
ted degree, that the Blood-Veſſels interwoven 
rith with the Coats of the Veſicles, are much 
e of Þ ſtraighten'd and compreſled ; then the Veſ- 
ago- J fels will be cloſed up, and the Courſe of the 
"ne; Blood thro? the Lungs will be obſtructed. 
cles, Þ Wherefore the Inſpiration is the Cauſe of the 
zant Þ Dilatation of the Breaſt and Explication of 
ſoon the Lungs, as it is of the free Circulation of the 
1 by Þ Blogd, while it pours from the Right re 
| | tricle 
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tricle of the Heart into the Lungs. But upon 


a Re- depreſſion of the Ribs by the Force of 


their own Weight, and, as the Great Bellini 


expreſſes it, by the aſſiſtance of their Figure, 
Poſition, and Articulation, the Veſicles of Þ 
the Lungs are neceſſarily compreſſed, and 
forced inwards upon themſelves, and the 
Branches of the Trachea are impelled at 
Right Angles: In the mean time the Air 
included in the Veſicles is expelled towards | 
the Paſſages of the Trachea, and the Jaws, 
But ſince the Air is an Elaſtic Body, it can. 


not be expelled without preſſing upon al 


the adjoining Parts; which is the Reaſon Þ 


; O 


that the Blood, in its paſſage thro? the Coats 
of the Veſicles, is more forcibly driven to 


the Left Ventricle of the Heart. And be. 
cauſe this Blood paſſes thro' an infinite Se. 
ries of Veſicles, which are compreſſed by the! 


Fall of the Ribs between innumerable ſmall Þ 
Bodies, and is drove by the Force of the Air 
in the minuteſt Veſſels ; therefore every Par- 
ticle of the laſt-formed Blood is ſo broken 
and comminuted, ſo ſeparated from each 0- 
ther, or reduced to fo ſmall a degree of Co- 
heſion, that it is eaſy for any one Particle to] 
"aſs of into ſome ſecretory Veſſel anſwer- 
able to its Bulk, whereſoever it finds a lefsF 
Reſiſtance than it does within the Blood. 
Veſſel which conveys it: From whence it] 


appears, that during a regular Reſpiration 


no Animal has any occaſion for a Ferment] 
to 
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to work its Secretions. But after the Air is 
ejected out of the Veſicles, the Blood is no 
longer comminuted by its Elaſtic Force, and 
the concurrent Powers of the Ribs endea- 
vouring to reſtore themſelves ; and all the 
remaining part of Expiration is ſpent in the 
Excluſſon of the Air. | 

| 18. It is hardly worth while to explain at 
* preſent, why Air of ſuch a Levity as is inſuf- 
* ficient tocauſe a ready Inflation of the Veſicles 


of the Lungs, and at the ſame time to recline 
the Branches of the Trachea at obtuſe Angles, 


will not anſwer the Neely of Inſpira- 
tion: Nor why, in a cloſe Veſſel full of Air, 


KF where there is only a leſſer Expanſion from 


the Heat (for where the Heat is great, and 


the Place open, Reſpiration is obſtructed for 
'F almoſt the ſame Reaſon as it is in Vacuo, as 


wie ſhall ſoon prove) yet the Elaſticity of 


che Air, and the Inflation of the Branches 


and Veſicles of the Trachea, is neceſſarily en- 


*F creaſed, as is obſervable upon the opening of 


Animals which die in that Condition; and 


*F thus Reſpiration is ſtopped together with the 


Circulation; beſide, that the Air is then 
made more denſe and heavy, becauſe it is 


*F extraordinarily impregnated with the Par- 


| ticles perſpiring from the Lungs and the 


skin: Nor need we enquire why Animals 


die immediately in Vaczo, upon the Failure 
of Reſpiration, ſince there is no Air to in- 
flate the Lungs; tho? younger and new- 
born 
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born Creatures die ſlower in this Caſe than 
the Adult, becauſe the private Paſſages of 
the Blood are not entirely cloſed up in the 
Younger ; as from the ſame Reaſon, upon the 
opening of the Thorax in both, amphibious 
Animals, that is, thoſe, all whoſe Blood does 
not paſs thro? the Lungs, do not die ſo ſoon 
from the Defe& of Reſpiration, as thoſe, 
whoſe whole Quantity of Blood does paſs 

thro? the Lungs. | | 
I had rather now explain the Reaſon, 
why a Puppy, tho? its private Paſſages are 
{till open, if it once has admitted the inſpi- 
red Air, and the Trachea be then immediate- 
ly cloſed, and remain ſo, ſhould yet die ſlow- 
er than a Dog. For upon the Cloſure of the 
Trachea, from the ſame Reaſon in both Ca- 
ſes, a Portion of Air is included after Inſpira- 
tion, which is expanded to ſuch a degree by 
the Power of the Heat, that now no Blood 
can paſs thro? the Veſſels of the Lungs, as 
being too much compreſſed by the Air. In 
this caſe then, it is neceſſary for the Prolon- 
gation of Life, that all the Blood ſhould paſs 
thro? thoſe old private Paſſages, which it 
cannot now, nor indeed ever did before ; 
wherefore there is Neceſſity for the Death of 
the Animal in both Caſes; but the Puppy 
will die more ſlowly, becauſe the private 
Paſſages, which allow room for ſome little 
Circulation, ſtill remain open. But if the 
Portion of the included and expanded 1 
c 
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be not ſo great, as to lock up all the Paſ- 
ſages of the Blood into the Lungs, the Ani- 


mal will ſtill ſurvive the longer. 


But if the Fetus, either within or with- 


out the Membranes, is manag'd ſo, as to 
have no Power of Reſpiring; yet ſtill it will 
be longer in dying than an Adult, while 
both the old Paſſages are open, and the Ve- 
ſicles of the Lungs uninflated with Air; nor 
vill it die, but by the Defe& of Nutriment, 
or the Force of the Cold, and then only as 
a Creature, whoſe Nature can bear neither 


of thoſe Extremes. 
I ſhall take an Occaſion to enquire in this 


place, what Power that is in Lightning, 
* which ſo ſuddenly extinguiſhes Reſpiration. 
The Thorax of a Youth, who was killed b 

Lightning about two Years ago at Edinburgh, 


was opened in my Preſence, when J had an 


| Opportunity of judging, whether my Con- 
| jecture was right, which affirmed that the 


Lungs of the dead Perſon in this Caſe were 
flaccid, like thoſe of Creatures that die in 


' Vacuo, in the Air-Pump of Guerikius or 
* Boyle : and then we could find nothing ex- 
traordinary, or which ſeem'd to affect the 
Life, but that ſtrange Collapſus of the Lungs: 


che Hair and Clothes indeed ſeem'd ſing'd 


and burnt. Wherefore, the Air which ſur. 
rounded the Perſon, being ſuddenly and to a 
great degree expanded, could not inflate the 


Branches of the Trachea, becaule its Gravity 
Was 
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was leſſened, nor could it enter the Veſicles, 


becauſe the Expanſion of its Parts was en- 


creas'd. Nor did the Phenomenon of that 
ſudden Death make me recur to framing 
new Properties of the Air, or calling in the 
Aſſiſtance of other Bodies unintelligible both 
to my ſelf and others. 

19. It appears then from what has been 
proved, that the Fætus can live in the Womb 
without Reſpiration, ſince there are Paſſa- 
ges open (altho* the inflated Lungs keep 
theirs ſtrictly ſealed) by which the Blood 
can circulate from the Vena Cava into the 
eAorta, in which Circulation the Animal 
Life ſubſiſts. But the Infant, tho? born be- 
fore the ſeventh Month, immediately re- 
ſpires, nor can it ſubſiſt any time without 
Reſpiration; becauſe, unleſs the Mouth and 


Noſtrils are cloſed, the Air will ruſh by its 


own proper Force into the Breaſt, which 
thro? the whole Courſe of Life afterwards 
mult be alternately dilated and contracted; 
and then the Lungs are inflated, and the 


Blood flows freely thro* them, and cloſes up 
the Veinous eAnaſtomoſis after the manner we 


before deſcribed ; and for the ſame Reaſon, 
as it flows with a greater Gravity into the 
Left Ventricle, it neceſſarily cloſes the Arte- 
rial Canal, which oppoſes it ſelf to the Blood 
which is lowing from thence iuto the Aorta. 
And therefore, after the Animal has once 
reſpired, and the Anomalous Motion of 25 
Blo 
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Blood ceaſes, it cannot ſubſiſt any time with- 
out Reſpiration, becauſe that then at laſt, 


| upon the Cloſure of the eAzaſtomoſes ſo fre- 
| quently mentioned, the Blood cannot cir. 
| culate, unleſs Reſpiration be performed b 

tlie Inflation of the Lungs. But I would 
| have it obſerv'd in this place, that, while 
| the whole Maſs of Blood did not paſs thro? 
| the Lungs in the Fiztws, there was an evi- 
dent Neceſſity for the Diſperſion of a greater 
Quantity of it thro* the Viſcera, and the Veſ- 
ſels interwoven beneath the Skin; where- 
fore they were all more full of Blood, and 
the Skin appeared of a more ruddy Com- 


lexion, and the Brains of the Fetus were 


arger : All which eAzomales ceaſe by de- 


rees in born Creatures after Reſpiration, 
y the Explication of the Lungs, and the 


large Encreaſe of the Vital Paſſages. 


20. Before I go on to explain any farther 


Uſes of the Lungs in born Animals (for the 


Lungs are given for a future Service to the 


Fetus, if it once make its way to Light) it 
is neceſſary for me to anſwer the Obje&tions 
againſt the Hypotheſis which we have ad- 
vanced, which is, That Life conſiſts in the 


Circulation of the .Blood, produced by the 
Motion of the Heart and Arteries ; and that 
therefore Reſpiration is neceſſary to born A- 
nimals, becauſe without that the Circula- 
tion cannot be performed. For it is not only 
Pechlix”s Opinion, that an inteſtine Motion 


ot 
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of the Blood, which many ſuppoſe a Proper. 
ty in Fluids equally compreſſed on all fides, Þ 
has a neceſſary Connexion with the Life of 
Animals. Pechlin would have this Motion 
preſerved by the Entrance of the Air into 
the minuteſt Paſſages of all the Parts. And 
altho? the Circulation of the Blood, and even 
of the Animal Spirits, ſhould ceaſe in the 
mean time, yet he imagines that Life would 
be ſtill preſerved, in the 34 Chapter of his 
Book de aeris £9 alimenti defectu. But eve. 
one knows, that when the Motion of 2 
Fluid is once deſtroy'd, it can never be re- 
covered or reſtored by the Motion of the 
Parts of a Fluid, or by any other Parts break- 
ing in equally on all ſides on that Fluid, 
with a Motion round their own Axes (for 
this, or ſomething like it, is what theſe Au- 
thors mean, as Pech/iz expreſſes himſelf in Mi 
the 1/7 Chapter and 18th Page of the ſame ÞÞ 
Book.) And therefore Pechlin endeavours 
to no purpoſe to prove, that thoſe Animals 
which ſeem dead to us in the Winter, and 
which we find afterwards to be really alive, 
have loſt the circular Motion of the Blood 
from the Arteries of the Veins, which the 
Spring, by the aſſiſtance of the Inteſtine Mo- 
tion, and the Application of a more kindly 
Air, reſtores. The ſame is as ineffectually 
attempted by others, by drawing Inftances 
from ſome Diſeaſes, where Reſpiration and 
the Pxlſe ſeem extinguiſhed and deſtroyed; 
while the Life is {till continued; 21. 
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21. Let this Obſervation ſuffice to anſwer 
both Inftances, Suppoſe a Breaſt of a ſphe- 
roidical Figure, let the leſſer Diameter be 
fifteen Inches, and the greater twenty In- 
ches. It is proved by others, that upon the 
Dilatation of the Breaſt the leſſer Axis is en- 
| creaſed, and at the ſame time the greater 
not diminiſhed, and therefore the Cavity and 
Amplitude of the Breaſt becomes larger. 
| Suppoſe the Encreaſe of the Diameter reach- 
ing from the Spina Dorſi to the Sternum the 
tenth Part of an Inch, and the Encreaſe of 
the Cavity of the Breaſt will be 31 Cubical 
the Winches, and the Breaſt may and will receive 
ak- ſo much Air, being dilated to that degree, 
aid, Nas to have its leſſer Diameter encreas'd the 
(for {tenth Part of an Inch. In the ſame manner, 
Au- if the Encreaſe of the leſſer Diameter is the 
f in fifth Part of an Inch, the Breaſt will receive 
ame 2 Cubical Inches of Air. But if the Aug- 
ment of the Diameter is the 50th Part of an 
Unch, che Augment of the Cavity of the 


and N Tboraæ will be ſix Inches; and if the Aug- 
live, ment were only the 100% Parr of an Inch, 
lood the Increaſe of the Cavity would be three 
the Inches: and ſo much Air would be drawn 
Mo- in for the Explication of the Lungs, and 


ndly herefore in that caſe they would be a little 
ually Expanded. From whence it appears, that 
ances Pome Reſpiration may be performed, if the 
and ncreaſe of the Diameter of the Breaſt is but 
oyed, Pery ſmall, and the Motion ſcarce percep- 

21: H tible. 
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tible. But, if at the ſame time the greater 
Diameter of the Breaſt ſtretching towards 
the Abdomen, is encreaſed — in the leaſt 

roportion (as it always happens in ever 
AQ of Inſpiration, ds: fy. ve of the Mc. 
tion of the 1 nds towards the Parts of 
the Abdomen) then a ſufficient Quantity of 
Air may ruſh into the Thorax, and yet no 
Motion at all be obſerved in the Breaſt. 

From theſe and the like Inſtances we may 
be aſcertained, that ſo ſmall a Motion of 
the Breaſt, as is imperceptible to the Eye, 
does not obſtruct Reſpiration and the Cir. 
culation of the Blood, that inſeparable At- 
tendant of Human Life. 

22, Let us now apply our felves to that 
Diviſion and Solution of the Parts of the 
Blood, which is not obtainable either in the 
Viſcera or the Lungs uninflated, but is entire- 
ly owing to the Inflation, and which is the 
Caule of the greateſt Difference of Strength 


 - and all other Powers between the Mus in 


the Womb and the Animal after the Birth, 
and is of the greateſt Uſe and Service to 
Life. 28 | 

While the Air is expired, it is evident that 


the oppoſite Sides of the Sect ions of the Blood- 
Veſſels are ſuddenly reduced almoſt to a 


Contact ; by which it is impoſſible but that 
the Parts of the Blood muſt be fo ſeparated, 
that not any two ſhould cohere, nor any 
heavicr Particle be joined to a lighter: _ 
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becauſe it is only requiſite for the Perfor- 
mance of Secretion, that the Particles to be 
ſecreted ſhould not be larger than the Mouths 


| of the Secretories, or if leſſer, yet not too 
many, nor of too cloſe a Coheſion ; it fol- 
| lows, that upon the Comminution of the 
| Particles of the Blood, which happens when 
the Lungs are inflated and the Air expiring, 


that Advantage muſt be obtained, that the 


Blood without the unintelligible Affi ſtance 
| of Ferments ſhould diſcharge the Offices of 
all Secretions, and of conſequence perform 
all that is neceſſary for the Life and Conve- 
| fnience of Animals. 


23. By the aſſiſtance of theſe Obſervations 


ve may give a better Reaſon than Dr. Low- 
er's for the Variety of Colours in the Blood. 
| Upon an Inflation of the Lungs, the ruddy 
| Particles of the Blood, being lighter than the 
| others, are neceſſarily more ſeparated from 
the reſt; from whence is derived its florid 
Colour in its Paſſage to the Left Ventricle, 
and of its Superficies immediately after Ve- 
neſection; the red Particles {\wimming at the 
Top by their natural Levity, or endeavour- 
ing at it where there is the leaſt Reſiſtance, 
by their Elaſticity, if they have any. 


Beſide, from hence another Phenomenon 
is eaſily explained, why the Blood, which 
upon its being poured into a deep Veſlel, 1s 
often of a dark Complexion, tho? expos'd to 
the Air, and yet when poured ihto a wide 
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and ſhallow one, it ſeems florid : For, if Þ 
there are any ruddy Particles 1n it, which 
have not as yet diſengag'd themſelves, they 
will more eaſily emerge thro” a few Superfi- 
cies, thanthro'an innumerable quantity, and 
thoſe of a greater Gravity. In the laſt place, 
from hence we diſcover the Cauſe, why a 
Viſcid Blood, that contains ſome ruddy Par. 
ticles entangled in it, altho' it is expoſed to 
the Air, is not for the generality ruddy 
and florid (tho' it Was of that Complexion 
upon its firſt Emiſſion from the Veins) after 
it has loſt that Mot ion which was the Cauſe 
of its Non-Coheſion, which it enjoyed in 
its proper Veſſels. 
24. I will only add, that by the Con- 
ſtrict ion of the Blood-Veſſels in the Lungs, 
the larger and laſt- compounded Particles of i 
the Blood are divided and ſeparated from 
each other, and that the ſame Cauſe necel-# 
ſarily makes the Parts of the leſſer ſeparated 
Blood of a cloſer Texture, and more diffi. 
cultly reſolvable into their firſt Elements. It 
is not now worthy of our Pains to examine 
curiouſly the Opinion of the Excellent Mal. 
phigius, who affirms, that a new Mixture, 
and new Figures agreeable to the Pores ot 
the Parts, commence here ; becauſe our tor- 
mer Proots evince it to be impoſſible, that 
ſuch a Mixture or Confuſion ſhould be made 
in the Lungs, when there is only a Scpara- 
tion of Parts, unleſs he means that Harun 
an 
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and ſtricter Coheſion of the leſſer Parts, 
which we mentioned before : But for my 
part, I can ſee no Neceſſity nor Uſe for new 
Figures in this caſe. 

| 22. And thus much I have writ with this 
| View, to inform the Students in Phyſic the 
Uſefulneſs of the Rule laid down at the Be- 
| ginning of this Diſſertation, how many Phg- 
nomena's may be explained by a few known 
| Qualities of Bodies: And I would adviſe 
| Phyſicians not to think that they have diſ- 
| patch'd a Problem well, by recurring for a 
| Solution of it to Figures of all kinds, ſubtle 
Air, and oppoſite Kinds of Salts, and Bo- 
dies of which we know not ſo much as the 


very Names, and inteſtine Motions, and 


other Terms of a vain and pompous Igno- 
rance. 


DISSERTATION 
UPON THE 


Motion which reduces the Aliment in 
the Stomach to a Form proper for 


=_ 


the Supply of the Blood. 
E all experimentally know that | 


NN 
N the Bodies of Animals loſe 


568 
a. W. N their Forms by Hunger, and 


E e an Abſtinence from Food, that 

Abbe Veſſels grow flaccid, and 
the Juices adapted to recruit Þ 
the Circulation of the Blood tail in their Ot- 
fice, and in one word, that Animals die. It 
is as plain too by Experience, that the Parts 
of the Fibres, Fluids, and Veſſels that make 
up the Form of an Animal Oeconomy, fut- 
fer even in the ſoundeſt Bodies by Motion, 
that they are diſunited, wore away, and 
impaired ; and that by the Force of the na- 
tural Circulation of the Blood, that is, by 
Tac 
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the very Conditions and Laws of Life it 
ſelf; Death becomes neceſſary ; and hence 1s 

cauſed that continual Perſpiration thro? the 

| ſudorific Veſſels, and the Pores of the Skin: 
Since, as we explained it in another Piſſer- 
tation, all Secretion is made merely by the 
Force which the Heart impreſſes upon the 
* Blood, which compels all Fluids to endea- 
vour to paſs? thro? thoſe Parts where there 
is the leaſt Power of Reſiſtance. Wherefore, 

il we regard on that continual Perſpirati- 

on, it is plainly neeeſſary that there ſhould 
in be a Supply of Fluids to the empty, and an 
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N 


for | Addition of Parts to the decay'd Veſſels in 5 
ſuch a Proportion, as, either upon a Trial by 
Weight we ſhall find is loſt, as the excellent 
GsSanctorius adviſes, or upon our own Obſer- 
hk vation of the Diftances of Time, as Hunger 


joſe! iaduces the Generality to practice. From 
| whence it follows, that the Conditions re- 


— quired for the Supply of thoſe Diminutions 
and ef the Body, are a Fluid diſpoſed to Sangui- 
cruit fication, and a Compound of Particles ſimi- 


OE lat to the Compound which is decayed; 

which is neceſſary it we ſuppoſe the Animal 
to continue like it ſelt. 5 

2. But it is evident to any one who re- 

ſul. gards thoſe Operations which the Anatomy 

| of the Body, and the Actions of Animals de- 


P 


ow 
. 1 


tion 5 nima 
and] monſtrate, that the Aliment acquires in the 
«© na. | Stomach and the Inteſtines that particular 


by Facility of Motion, which qualifies it to 
the] H 4 mix 
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mix with the Blood. And therefore, if we 
can find the Nature and Quality of that Acti- 
on in the Stomach, or what Similitude, or 
Proportion that Cauſe of the Fluidity of the 
Aliment in the Inteſtines bears to other Cau- 
ſes which either are, or are accounted more 
known, we muſt be allowed to have ſolved 
this Queſtion, and moſt Phyſicians ſeem to 
me to have erred in the Solution of this Que- 
ſtion, becauſe they did not ſufficiently un- 
derſtand what the Queſtion was. For we 
do not look for a Cauſe which has a Power 
to change all ſorts of Subſtances into a Flu- 
id commiſcible with the Blood, and conſiſt 
ing of Parts ſimilar to the Parts loſt, (now 
that Similitude is an Equality of Magnitude, 
Gravity, and Number) but only ſuch a 
Cauſe as has a Power on ſome Bodies, ſuch 
as Mankind generally uſe for Food and Nu- 
triment, and can convert them into a Fluid 
fit for Circulation. For then obſerving that 
there were ſome Animals which would de- 
vour and ſend into the Stomach the hardeſt 
Metals, and Minerals, immediately conclu- 
ded that they were to find a Cauſe which 
had a Force to colliquate any fort of Sub- 
ſtances which were offered to the Stomach. 
And accordingly you may obſerve, that they 
have introduced into the Stomach, either 
certain powerful Demons, and cxalted in- 
vilible Spirits, or Ferments, and other Flu- 
ids of various Denominations, which Fn 
. . up- 


r ͤP ] . . amd 
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ſuppoſed able to diſſolve any manner of Sub- 
ſtances. But had they remembred the State 
of the Queſtion, and that all we wanted 


| was ſuch a Cauſe, or the Knowledge of 
* ſuch a Cauſe, whereby certain ſolid Bodies 
(the common Food and Nutriment of Man) 
might be changed into Fluids adapted to our 
* Nutriment, that is, into Liquids whichcould 
| circulate with the Blood, and ſupply it with 
Parts of almoſt the ſame Magnitude, Gra- 
vity and Number, with thoſe Parts, which 
either by the Force of Motion, or Perſpira- 
tion, were diſperſed beyond the compaſs of 
Circulation, and the Courfe of the Blood: 
And had they in the next place obſerved, 
that thoſe Animals were not nouriſhed by 
the hard Subſtances they devoured, then 
| would they eaſily have ſeen, that ſuch a 
Force only was fought for, which could diſ- 
ſolve the ſolid Parts of other Aliments, ſo as 
to turn to our Nutriment ; or how ſuch 
Parts could be reduced in our Stomachs to a 
| Fluidity ſufficient for that purpoſe. All 
which, if Jam not miſtaken, may be ex- 
| plained without the Aſſiſtance of a Demon, 
or a Stygian Liquor. | 


3. It is plain, that what is requiſite for 


| the moſt eaſy and ſimple Solution of this 
| Queſtion, is, to find ſuch ſolid Bodies to be 


lent into the Stomach for Nutriment, as 
may by the leaſt Alteration of their own 
Subſtance, become nutrimental to the Ani- 


mal ; 


* 


F 
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mal; it is neceſſary too that that Change 
ſhould be attended with a Facility of Mo. 
tion, as is plain from the allowed Nature of 
a living Animal, whoſe Life and Nutriment 


depend upon the Circulation. Now ſince 


the ſolid Parts of other Animals, upon which 
we feed, when reduced into a liquid or fluid 
State, are by the leaſt Alteration adapted to 


nouriſh us, becauſe they bring with them 
Parts ſimilar to thoſe we loſe, and fo by the 
Hypotheſis are adapted to Circulation; 


therefore it is manifeſt, that the ſolid Part 
of proper Animals are 'thoſe Bodies which 
are required in the Queſtion : And therefore 


we are now only to look for a proper Cauſe, i 


or what is the moſt {imple and natural Force 
which can convert thoſe Parts contained in 


the Stomach into Fluids fit to circulate with 
the Blood. 


And, that we may make as few Miſtake iſ 


as can be in the Search of this Cauſe, | 
would remark, that it ought to be ſuch, 
which can neither diſſolve the Stomach, nor 
the Fleſh of the Animal it is to nouriſh, nor 
ſuch as can eaſily colliquate the Parts of o- 
thers by the Force of a Chymical Fire, or 4 
Styg ian Mew/ruum, (to ſpeak in that way) 
for this is incompatible. with the Life of the 
Animal; nor mult it proceed fo ſlowly, as 
that Cauſe, by which the ſolid Parts of Ani. 
mals, Without the Aſſiſtance of Art, and being 
left to themſelves, reſolve e 
| 1e(c 
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Theſe Poſtulata I ma ay juſtly claim, whieh 
however — quickly be made more evident. 
4. Tt is but a reaſonable Pozlatunt of 


mine, to require a Cauſe able to diſſolve the 


Parts of other Animals in our Stomach, 


| which cannot diſſolve the Parts of the Sto. 
{ mach it ſelf by that Action, by which it al- 
ters the ſolid Parts of other Bodies into Flu- 
ids; for we are not here looking for a Cauſe 


of ſudden Death, but a Cauſe that aſſiſts in 


the maintaining 'of Lite for ſome ſmall time. 
From whence it is evident that there is no 
Fluid, neither can that be accounted the 


Cauſe i in the Queſtion, which inheres in, or 
is by any means derived into the Stomach, 
and which, if the neceſſary Conditions are 
obſerved, and eſpecially the Poſtulatum in 
this Paragragh, can diſſolve, or convert the 
Parts of other Animals ingeſted into the 
Stomach, into a Fluid proper for Nutriment. 
Becauſe, from What we have obſerved in 
the former Paragraph, it is plain that ſuch 
a Cauſe is required, as can rediſſolve the ſo- 
lid ingeſted Parts of Animals into thoſe very 
Particles as near as may be, or Particles like 
them, out of which thoſe Parts were before 
formed in other Animals, upon their Sepa- 
ration from their Fluids. Wherefore, ſince 
2 Fluid that abounds with a Ferment, or can 
by any means diffolve the ſolid ingeſted Parts 
of other Animals, muſt by the ſame Action 
neceſſarily diſſolve the Parts of the Veſſels i ws 

tne 
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the Animal, and the Stomach in which it 
inheres, or into which it is derived; it eaſi. 
ly follows, that thoſe Animals which we ſee 
are nouriſhed by ingeſted Food, without a. 
ny Injury to their Stomachs, contain 1n their 
Stomachs no Ferment at all, or no L1quid 
which can diſſolve, digeſt, and convert into 
Chyle ſolid Aliment : nor would ſuch a'Fluid 
remove the Difficulty of the Queſtion, ſince 
it would always remain to be explained how 
it ſhould happen, that any Fluid ſhould dif. 
folve one Subſtance into the deſired Parts, 
and thoſe out of which it was lately com- 
pounded, and yet ſhould not diffolve ano- 
ther Subſtance into the ſame Parts, which 
is in the like degree, and as frequently its 
Subject of Operation, or which is always, 
and in the ſame manner expos'd to its 
Action; altho? this other Subſtance is com- 
pounded of the fame Parts neither more in 
Number, nor ſtricter in their Union. And 
indeed it were miraculous, if a Liquid diſ- 
ſolving and digeſting the Food of the Sto- 
mach, ſhould not diſſolve thoſe Parts, which 
are not more ſolid than the Food it ſelf, and 


which, if exſected from another Animal of 


the ſame Nature, and ingeſted into the Sto- 
mach, would immediately be diſſol ved in it. 


So that we may well wonder what ſort of 


Solvers of Medical Problems they were, 
who thought they had rightly explain'd the 
manner of the Digeſtion of the Food in the 
| Sto- 
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Stomach, when they had not explained, nor 
ſo much as attempted to explain the Reaſon 
why, upon the Digeſtion of Food in the Sto- 
mach, which is as eaſily digeſtible as the 
Food, yet the Stomach it ſelf ſhould not be 
| diſſolved. And this Queſtion is the ſame as 
that which thoſe famous Men had folved, 
after their way of ſolving. 

5. Hence it is manifeſt, that neither a 
Fluid abounding with an Acid, or Volatile 
Body, nor a Salt, or Acrid, nor a Compound 
of theſe, or other Particles of any nature, are 
the Inſtruments of the Diſſolution and Di- 
| geſtion of Food in the Stomachs of Animals. 
Much lefs can this Operation be ſucceſsfully 
| performed by the inviſible Spirits of Helmont 
and Wedelius, or the Dzmon of Doleus. 

From hence we conclude too, that Dige- 
| ſtion is not performed (as John *Bohnins ſays 
and imagines in his eAzatomico-Phyſtological 
| Circle) by the aſſiſtance of a Digeſtive Li- 
quor or Menſtruum derived from the Salival 
| Glands and thoſe of the Stomach, which he 
calls not an Acid, but a Diluted Salt; and 
which, by the inteſtine and vital Motion of 
its Parts, imbibes and adapts to it ſelf, and 
fo forms a tort of an Extract from the Food, 
| of a milky and mucilaginous Subſtance, a- 
greeable to its own Nature, and proper for 


ä art 
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the Nutriment of the Body. This Perſon 
certainly is miſtaken in many Inſtances; but 
it is enough for me to obſerve, that this Li. 

uid, or Vital Diſſolvent of Bohnius and We. 
. and many others, can and ought, af. 
ter the ſame manner, to attract to it ſelf and 
imbibe the diſſolvable Subſtance of the Sto. 


mach in which it inheres, and which is as 


agreeable to it, and ſubject to be converted 
into Nutriment : which fince it does not, 
we conclude that neither does it perform 
what Bohnius and Medelius by their Hypotheſis 
ſuppoſe, but do not prove. It is to no pur- 
— for any. one to make an Objection from 
the Roughneſs of the Superficies of the Sto. 
mach, and the V iſcous Nature of the Phlegm, 
which are capable of defending it from the 
Injuries of the DO or Corroſive Li. 
quid, or Ferment. For the Queſtion is, how 
it comes to paſs that any Ferment ſhonld dif. 
ſolve Fleſh, and not diflolve Fibres, whoſe 
Coheſion is much weaker than that of Fleſh? 
Now that Viſcous Phlegm, by its entang- 
ling and blunting the ſubtle Ferment, or the 
Air, or digeſtive Fluid perpetually diſcharged 
from the Coats of the Stomachs, equally de- 
fends the Food as well as the Stomach from 
ay Injury, and ſo ſpoils and baffles all Di- 
| geſtion. 

6. And hitherto we have deliver'd only 
the Opinion of Thoſe, who have not hit up- 


on a happy Solution of the Queſtion ; or of 
Thoſe, 
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Thoſe, who have honoured a Queſtion, that 
bears no Relation to this, with the Name 
of a true Solution. 
| We muſt now repeat and inculcate into 
the Reader, that whatever Men receive and 
ingeſt into the Stomach for the Conſervation 
| of Life, or the Circulation, and the Nutri- 
ment of the Body, are either Animals or Ve- 
| getables, that is, Animals of the higher or 
| lower Claſs of Beings ; fince both. theſe en- 
| joy a Circulation of Fluids, and conſiſt of 
ſmall Pipes, and Fluids that ſupply and nou- 
riſh thoſe Pipes. From whence 1t appears, 
that the Foods which Men uſe, and by the 
Direction of Nature ought to uſe, conſiſt of 
ſuch Parts, as exhibit the Form and Nature 
of Pipes, and Fluids adapted to change into 
ſuch Pipes. For, whatever that Action was, 
by which the Parts of a Fluid, that nouriſh 
any Veſſel or Fleſhy Subſtance, were firſt 
| altered into the Magnitude and Figure, and 
other Qualities of a proper Aliment, adſoin- 
able to that Veſſel ; yet ſome Parts of the 
nutrimental Fluid were merely by the Force 
of the ſubſequent Fluid drove cloſe and ad- 
joined-to that Veſſel for its Reparation : And 
it is allowed by all, that Nutrition is per- 
formed by a Conjunction and Inſinuation of 
Parts ſecreted from a Fluid into Spaces left 
vacant by the Seceſſion of others of a ſimilar 
Bulk and Figure. And therefore it is pla in, 
that the Parts of Animals reſolved after the 


moſt 
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moſt ſimple manner (that is, in ſuch an Or. 
der, that thoſe which cohered laſt ſhould be 
ſeparated firſt, and the exterior Parts firſt 
worked upon by an external Cauſe) will 
neceſſarily change into a Fluid replete with 
Parts proper for the Nutrition of an Animal; 
that is, it will change to compound a Suh. 
ſtance conſiſting of Pipes, and Fluids, alter. 
able into Pipes. 

7. Again, it deſerves our Obſervation, that 
thoſe Subſtances, which neither compoſed 
the Bodies of Animals nor Vegetables, can- 
not nouriſh the Animal, altho' they may be 
changed by the Act ion of the Stomach ; and 
therefore that they are not adjoined to the 
Veſſels for their Reparation, fince they are 
not changed by the Action of the Stomach 


into a Fluid adapted to repair the Parts of 


Animals. 
From whence I conclude, that nothing 


more is neceſſary for the Performance of Di- 
geſtion, and the Diſſolution af the Food in 
the Stomach, than the Separation of ſome 
Maſſes and Particles from each other, which 
were before united into one Body, by that 
Action which performed Nutrition ; nor 
have our Stomachs any other Office in this 
matter, than to force the Particles, united 
before in the Form of Veſlels and Fibres, to 
2 Separation into their former Confuſion, or 
as near to that State as can be, which they 


enjoyed when they were to be diſpoſed 92 
the 
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the Nutrition of the Parts ; and therefore no 
other Force than this is neceſſary ; for if any 
other were, and that Force can change Bo- 
dies into Figures entirely new, and all De- 
grees of Magnitude ; then. other things be- 


| fide Animals ought to contribute to our Nou- 


riſhment: CREE 
Now ſince we are nouriſhed only by the 
Parts of Animals of every Claſs and Order, 


and ſince we have ſhown that there is no 


Fluid in the Stomach, whoſe Ferment pre- 
pares the Food for our Nutriment ; it fol- 
lows, that it is only the Motion of the Sto- 
mach working and comminuting the Food, 
which finiſhes Digeſtion by a Separation of 
the laſt-formed Parts into Pipes and Fibres 
of ſuch a Nature as is obſervable in Ani- 
mals. 

8. Becauſe it is not to be queſtioned, but 
the ſame Force, or one ſimilar and equal to 
it, by which the Parts were firſt ſecreted 
from an Animal Fluid into the Pores of the 
Body for the Office of Nutrition, ought to 
be ſufficient for a Reſeparation of them, and 
reducing them into Figures not much diffe- 
rent from, nor much unlike thoſe which it 
at firſt enjoyed. Bur it is plain, that the 
Nutritive Particles, which are to be ad- 
ined to the Parts, are adjoined merely by 
the Force of the Heart and Arteries propel- 
ling the Blood, and performing all Secre- 
tons, as we explained before; and _ 

1 ore 
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fore a ſimilar Force of the Coats of the Sto. 
mach, aſſiſted by the Diaphragm, and the 
Muſcles of the eAbdomen can rediſſolve the 
Maſſes ſo united into Parts, as near as may 
be to thoſe from which it was lately com. 
pounded ; neither is there any Obſtruction 
toſuch a Comminution, but that the Coats of 
the Stomach and the Food cannot ſo often and 
ſo eaſily come to a Contact in their ſmalleſt 
Parts, as the Parts of Fluids can: From whence 
it will happen, that the Cle does not gene. 
rally conſiſt of Parts ſo ſmall as thoſe of th: 
Blood, eſpecially that Blood which ſuffers; 
new Digeſtionor Comminution in the Lung 
And there is one Particular which I defi 
may be obſerved in this Place, which is, a; 
the Force of the Blood is greater in the lar. 
ger Veſſels, and thoſe ſituated near the Heart, 

o the Parts conjoined by that Force for thc 
Nutrition of thoſe Veſſels, cohere ſo {trong- 
ly, that it is more difficult for the Force d 
the Stomach to overcome that Coheſion, than 
it is for it to rediſſolve thoſe Parts, which ate 
to ſupply Nutrition in the Veſſels of a leſſer 
Size, and more diſtant from the Heart : For 
the Force is, ceteris paribus, more languid 
in the leſſer Arcerial Veſſels, becauſe they are 
Parts of a Cone nearer to their Baſe : For 
altho* the Trunk of the Arteries is larger 
than any diſtin& Branches, yet it is lets 
than all of them taken together ; and the 


whole Bundle of the Arteries is to be con- 
ſider'd 


| the Cauſe of a ſlower 
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ſider'd as a Cone, whoſe Vertex is ſituated 
toward the Heart, and its Baſe toward the 
Extremes of the Body. And from hence 1s 
the Reaſon, why, 1n the exteriour Arteries, 
or thoſe more remote from the Heart, the 
Motion of the Blood, as it pours from nar- 
rower Paſſages into larger, 1s by degrees re- 
tarded ; but a more languid Force is always 
Motion, And it is 
manifeſt, that this is the eaſieſt and ſimpleſt 
Method of ſolving the Queſtion propoſed, 
becauſe this makes an eaſy Laren of 
the ingeſted Solids in the Stomach, without 
the aſſiſtance of a foreign Fluid ; and yet, 
excepting the Fluidity, there is the leaſt Al- 
teration made in the Food (as being taken 
from an Animal) to adapt it for the Office 
of Nutrition. | 
9. Our next Buſineſs is, to ſhew that the 
Cauſe we aſſign for Digeſtion, and the So- 
lution of the Food, which is Part of an Ani- 
mal Body, cannot diflolve nor comminute 
the Coats of the Stomach, in which the in- 
geſted Food is received. For it ſeldom hap- 
pens that the Coats of the Stomach come to 
a mutual Contact, and the Contacts that 
are made between the comminuting Food, 
and the Coats of the Stomach, are always 
on the ſame Parts of the Food, but from ſuc- 
ceſſively different Parts of the Coats of the 
Stomach. However, this is the beſt Reaſon 


Jo ſolve the matter. The Dimiaution of the 


1 2 Parts 
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Parts of the Coats of the Stomach, which 
are taken away by this Contact or Attrition, 
is eaſily tepaired from the Matter of Nutri. 
tion, which is continually diſpatched from 
the Store of the circulating Blood for the 
Nutrition of the Parts; whereas there is ng 
Recruit for the Parts of the Food, which are 
abraded by the Action of the Stomach. And 
hence it happens partly that Worms and 0. 
ther eAnimalcula live conveniently enough 
in the Stomach, and partly becauſe as they 
are alive they by their Motion withdray 
themſelves from the Strokes of the Stomach, 
which it is impoſſible for dead Subſtances, 
or their Parts, to eſcape. And what is of 
. moment in this Caſe, if a given Body 

riking it ſelf with a given Force on a Mem- 
brane, can perforate it, the Number of Mem. 
branes may be encreafed to ſuch a Propor- 
tion, that the ſame Force being given, the 
exteriour Membrane {hall not be perforated, 
Becauſe the Number may be encreaſed to 
that Degree, that Part of the given Force 
(which would not be ſtrong enough to per- 
forate the ſingle, exteriour, unſupported 
Membrane) would be exerted upon the ex- 
teriour, and the other remaining Force 
ſpent upon the other Membranes. And ſince 
Abraſion is a Perforation of a Membrane, 
or of an exteriour Surface, Which (When 
we ſpeak of the Stomach) is ſupported by 


dent. 


many Membranes, the Propoſition is evi- 
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ch dent. And indeed it is plain, that the 
On, Superficies of a Beam would not be broke 
ri- by the Stroke of my Finger, which how- 
ever would be broke, if the Thickneſs of the 
Beam was leſſened, that is, the Number of 
its Surfaces diminiſhed. But the Thickneſs 
of a Body does not elude the Force of a cor- 
rofive Fluid, and the exteriour equal Su- 
| perficies of Bodies of an unequal Thickneſs 
are diſſolved by the ſame Force of a corro- 

five Fluid, and in the ſame time, if other 
Circumſtances are equal. 

10. And here ariſes a Phexomenxon, which 

the Patrons of a Ferment or a digeſtive Li- 

uid cannot tell how to ſolve. It is ob- 

3 for inſtance, that Digeſtion is per- 

formed better in the Stomach during the 

Winter, and in a cold Air, than in Summer; 

which can ariſe from no other Cauſe than 

the Encreaſe of the Muſcular Force (as at 

that Seaſon the Force of all the Muſcles is 

greater) and the compreſſiye Force of the 

Stomach, and the H dmen. But the Force 

of the Muſcles is encreaſed in the Winter 

and cold Seaſons, becauſe then the contractile 

Fibres become ſhorter (for which Reaſon 

the ſame Force will draw them into a greater 

Shortneſs, and cauſe a greater Inflation) from 

the ſame Cauſes as a Piece of Iron of any 

Length is found ſhorter in the Winter than 

Jin the Summer; and ſo an Iron Chain, as 

it grows cold, becomes ſhorter than it was 

4 es. when 
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when it was hot, as is evident from Expe. 
riment. But the Completion of this Matter 
depends upon the different Quantity of Per. 
ſpiration : For the Excellent Sanctorius has 
informed vs, in the 29th and 41/7 of his Sta. 
tics, and the ſecond Section, that Animals re- 
tain daily about a Pound of perſpirable Mat. 
ter in the Winter, which they emit in the 
Summer. From whence it is manifeſt, that 
there is an Influx of a greater Quantity of 
Fluids into the Muſcles in the Winter, than 
in the Summer, and by conſequence that 
this performs all thoſe Matters, which any 
one may in vain expect from Acids, and 
other Liquors, that have no place in ſound 
Animals, and which are foreign to that Sea- 
ſon of the Year ; for the Produce of Acids is 
greater in the Summer, and then Liquors 
turn ſooneſt to an Acidity. But 1n this place 
I remark, that the Encreaſe of the Saliva 
peculiar to the Winter, belongs to, and de- 
pends upon the too great Diminution of Per- 
ſpiration. I would have thoſe take notice 
of this Remark, whoſe Ignorance of a Me- 
thod for the Diſcovery of Truth in the Sci- 
ences, may perhaps put them upon framing 
new Winter Reſources of Phlegm 1n order to 
illuſtrate this Phenomenon. 

11. For we have proved, that the Saliva, 
and whatever Fluid that is which deſcends 
into the Stomach, are no more fitted and 
adapted to difſolye the Food, than the Su- 

perficies 


that havin 
ter, and therefore T had no Inclination to 
| propoſe it to my Readers in this place: Nei- 
ther have I thought it proper to deſcribe the 
Adion of the Teeth, a Subject equally com- 
mon, nor any other Circumſtances attendant 
upon the working of the Cle, which Dr. 
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rficies of the Stomach, and thoſe fine Ei- 
bs, which are much more tender than any 
ingeſted Food, even after it has been worked 
by the Teeth. 

But there is no Occaſion now for a curi- 
ous Diſcuſſion of the Quality of the Saliva, 
been the Subject of every Wri- 


Lifter, that moſt Learned and Candid Im- 
prover of Phyſic, has moſt happily perform- 
ed, and left others only the Glory of bor- 
rowing from him. But ſince thatGreat Man 
ſeems to attribute too much to Perſpiration, 
which he ſuſpects to be greater in the Sto- 
mach in the 'Time of Winter than Summer, 
it is proper for us to make a more curious 
Enquiry into that Opinion. The Air is a 
Fluid, which deſcends as well into the Sto- 
mach as into the Lungs, ruſhing in where- 
ever it finds an Entrance, whether the Heat 
or Cold be exceſſive : Wherefore, if the Air 
contributes any thing by its Winter Quality 
to the Diminution of Perſpiration, the Su- 
perficies of the Stomach will bear its Effects 
in the fame manner as the exterior Skin. 
Suppoſe then, that the Winter Air ob- 


ſtructs Perſpiration, the Summer promotes it, 


ſince 
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ſince both are diffuſed about the Skin, and 
deſcend into the Stomach, the Perſpiration 
of the Stomach in Winter will be to the 
Perſpiration of the ſame in Summer, as the 
Skin in Winter is to the exterior Skin of the 
ſame in Summer, which conſiderably ex- 
ceeds the Winter, as Sauctorius has proved. 

But the Authority of the Great Hippocra. 
tes introduced this Maxim, who affirmed, 
That Mens Stomachs were warmeſt in the 
Winter : For he obſerved that the Stomach 
was ſtrongeſt in the Winter; and then aſ- 
ſumed from a Sect of Philoſophy, that Di- 
geſtion was performed by Heat; from all 
which he deduced, that a greater Heat muſt 
proceed from the Stomach in the Winter. 

12. From hence it follows, that they 
whoſe Stomachs abound with any Fluid in 
too great a Quantity or too viſcid a Nature, 
cannot digeſt their Food well, nor are at 
that time in a State of Health; the contrary 
of all which would happen, if Digeſtion 
were performed hy the Aſſiſtance of a Diſ- 
ſolvent Fluid. But the Cauſe of this Phenc- 
mean is widely different from any thing 
which the Patrons of Ferments are able to 
produce : for Ithink it is evident from what 
has been before ſaid, that any Fluid in the 
Stomach, in ſo large a Quantity, that there 
is no Place into which it can paſs with a ſut- 
ficient Quickneſs and Facility, or of ſo viſcid 
and reſiſting a Quality, as not to be ſoon $0 

5 * 2 y 
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by a ſmall Force removable from the Place 
that ſeparates the interior Superficies of the 
Stomach, and the exterior of the ingeſted 
Food, neceſſarily obſtructs and retards Di- 
geſtion ; For it is neceſſary upon the Inter- 

ſition of any Fluid too copious, or too viſ- 
cid, that the Force of the Muſcles of the 


| Stomach muſt be eluded, upon which only, 
| fince there is no Ferment nor Digeſtive Li- 


quid, Concoction muſt depend. 

And that ſome advantage may be made 
from theſe Obſervations, it deſerves our far- 
ther Obſervation, that the heavier the inter- 
poſing Fluid in the Stomach is, it will more 
reſiſt the Motion of the Stomach, and both 
fruſtrate the Force of Motion and Contact, 
and ſo prevent any Digeſtion ; if the Quan- 
tity of the Fluid is ſuch, as to make it neceſ- 
farily by its own Weight diffuſed every 
where round the Food, as is requiſite in a 
Fluid which is to diſſolve and digeſt. From 
whence it follows, that Acid Liquors, fince 
they are of a heavier Nature, and Salt too, 
obſtruct Digeſtion ; nor 1s that Gravity the 
Cauſe why Acids are fo difficultly removed, 
and carried off from the Stomach. 

12. From what we have demonſtrated in 
the 9th Paragraph, it is evident, that ſinall 
Veſſels, not ſupported by a ſufficient Num- 
ber of Membranes, as the Stomach 1s, the 
oftner they reduce their oppoſite Sides to a 
Contact, muſt neceſſarily be oftner impaired, 

and 
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and ſooner broke. For if the Veſlels almoſt 
fall together, while their . Coats meet 
with a certain Force, ſo that almoſt every 
intervening Fluid ſhall be ſo expelled as to 
leave nothing between, there will then be 
an Attrition of the Coats. And becauſe this 
is the Caſe in the Lungs and its Veſſels, as 
we ſhow in another place, therefore we 
ought not to wonder that Eroſion, and 
Symptoms of Eroſions, happen more eaſily 
and frequently in the Lungs, than in any - 
ther of the Viſcera. But this will more e- 
ſpecially happen to thoſe who live in a thick 
Air abounding with the Mineral Fumes of 
Sea-Coal, which are therefore heavier, and 
compreſs the Veſſels of the Lungs with a 
greater Force. 

From theſe Obſervations we may give a 
plain Solution of a Queſtion which Dr. Wil. 
/s propoſes, What is the Cauſe why moſt 
eA/hmatical Perſons breathe more eaſily in a 
Country Air, and yet it is more eaſy to ſome 
to uſe the London Air. The Doctor ſpeaks 
of his own Countrymen. It is evident, that 
if the Gravity and Elaſtic Force of the at- 
tracted Air remain the ſame, the ſame Ani- 
mal will reſpire with an equal Facility, or the 
Blood of the fame Animal will paſs thro? the 
Veſicles of the Lungs with an equal Facility: 
and if the Force of the Air continuing the 
ſame, the Blood does not paſs with the ſame 


Facility, then either the Flexility of the Ag 
els, 
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ſels, or the Facility of the Blood in its Mo- 
tion, muſt be ſo changed, that the Reſiſt- 
ance made by the Lungs muſt be encreaſed. 
Wherefore it is no wonder, that they who 
enjoy the Country Air with Eaſe and Health, 
cannot bear with the ſame Eaſe the heavier 
Air, and that of London, not only admitted 


into their Lungs, where the minute Mineral 
Particles conveyed in the Smoke ſtick cloſe, 


but alſo cannot bear it as diffuſed round their 


| whole Bodies: nor ought it to ſeem incre- 


dible if they, who by Nature or by Diſtem- 
per, that is, by ſome Change of Art, or the 


| Courſe of their Lives, have their Veſſels and 


the Blood in the Lungs become of a more 
reſiſting Nature, or the former become leſs 
flexible, or the latter leſs fluid, can bear the 
heavy London Air better than the lighter 
Country Air. 

From whence it is plain, how wide from 
the purpoſe Dr. Willis ſpoke upon this Sub- 
ject, in the 24 Part, 1ſt Section of the 6th 
Chapter of his Treatiſe of the Operation of 
Medicines, where he aſſigns the finer Tex- 
ture of their Veſſels, as the Reaſon why 
ſome breathe more freely in London, never 
ſolving, but perplexing the Queſtion with 
the Fumes of Sulphur, and ſuch Words, 
while he neglects the known Property of the 
Gravity, which is greater in thoſe Particles 
of Sea. Coal that paſs into Smoke, and are 
drawn in with the Air, than it is in thoſe of 
Turf and Wood. 14. But 
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14. But this Attrition does not obtain in 
other Veſſels, which are indeed often expo. 
{ed to the Air, but yet are ſupported, as was 
before proved ; among which I reckon the 
Stomach. But the Veſſels and Velicles of 
the Lungs are ſo far from being ſupported 
by any Structure of Muſcles and Membranes, 
that they are preſſed and impaired eyery 
Minute of our Lives between each ACt of 
+ by the internal Superficies of the 
Ribs. | 
From whence it evidently follows, that 
it is to no purpoſe for Wedelius, in the 6th 
Chap. of his Phyſologia Reformata, to have 
uſed abundance of Words to aſſert, that it 
is demonſtrable to Senſe and the Evidence of 
Sight, that the Stomach contains a Salino- 
Sul phureous Ferment, and which he affirms 
is derived from a Vital Fluid. For if this is 
true, then all the Blood-Veſſels would be 
diſſolved and digeſted by this intercurrent 
Fluid (which is the greateſt Part of the 
Blood) by the ſame means as Fleſh and o- 
ther things, whoſe Subſtances are not much 
harder than thoſe Veſſels, are diſſolved by 
the Effuſion of the ſame into the Stomach, 
And trom theſe few Obſervations it appears, 
now ineffectual the Hypotheſis of an Acid 
or Ferment are for the Explanation of theſe 
Phænomenaꝰs, and how much eaſier it is for 
us to remove the Difficulties that preſs this 
Quettion, by Properties which are more 
known, 
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known, and of which we have a greater 
r 

15. No one, I preſume, who agrees with 
theſe Notions of mine, will for the future 
have any Doubt, whether Digeſtion is per- 


formed beſt after Meals, if aſſiſted by a gentle 


and eaſy Walk, or ſome other unlaborious 


| Exerciſe of the Body. For, as long as Mo- 
tion ſo aſſiſts and encteaſes the Comminution 
| of the Food by the Act ion of the Diaphragm, 
| and other Muſcles, as not to force the Chyle 
to leave the Stomach, and enter the Lacte- 
| als too ſoon, that is, before the Parts are 
reduced to a ſufficient Minuteneſs (in which 


Caſe a Crudity happens, which therefore 
conſiſts in the Comminution of the Food in- 
to Parts of too large a Size, ſome of which 
however can enter the Lacteals) fo long a 
Concoction equally good is performed ſooner, 
and a better Concoction in an equal Time, 
or, which is the ſame, there is a Diviſion of 
the Food made into Parts of a more proper 
Fluidity, and more adapted to Nutrition. 
For this Reaſon it is, that Digeſtion is not ſo 
well performed in Perſons afleep, as in thoſe 
awake. And this may ſuffice tor a Phyſical 
Explication for our firſt Concoct ion, as we 
term it, which 15 previous, and is celebrated 
much after the ſame manner, as that which 
we in another place attribute to the ſecond 
Concoction pertormed in the Lungs of born 
Animals. But we had before explained that 


Con- 
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ConcoCtion, of which the Third in the com- 
mon Acceptation is reckoned one Part, vis. 
that Secretion, which is made in the Glands 
and Viſcera, of which Nutrition, celebrated 
by the Phyſician for the third Concoction, is 
a Species. 

16. There is no occaſion now for a tedi. 
ous Proof to ſhow, that after the Concoct ion 
in the Stomach and Lungs 1s performed, the 
Blood is become adapted to the Nutriment 
of the Animal, tho? it ſuffers no Change by 
a Ferment and Figures peculiar to the Parts, 


ſince theſe Aſſiſtances are not in Nature, or 
of no Uſe: It remains then that we finiſh 


this Subject, the previous Concottions being 
made merely by the Force of the Heart and 
Arteries, by which any Particle of the Blood 


is made to paſs into ſome Place, into which 
it is drove by others, if the Place be capable of 
receiving it: And therefore ſince all cannot 
be expelled into Secretories, (becauſe theſe 


are neither ſufficient in Number, nor Am- 
litude, or where they are, there can be no 
Jutrition) or into Veſſels commonly ac- 
counted Secretories, there is a Neceſſity that 
ſome ſhould be ſecreted into Spaces of Fibres, 
which make up empty Veſſels, which yet 
are ſo cloſe, that the Particle which enters, 
and 1s forced onwards from behind, may 
come to a Contact on all ſides with more 
Particles in a State of Reſt ; which Particle, 
if it had met with an empty Space much 200 
tmDnan 
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than it ſelf in the Superficies of the Canal, 
perhaps by being drove thro? it had avoided 
that Contact, and ſo could not have repaired 


that Canal with any Nutrition, Nutrition 


then conſiſts in reſtoring a Fullneſs of all the 
Veſſels, which cauſes a Secretion of Part of 
its own Fluid into the Membrane of every 
Canal, in the room of the Part diſcharged 


by the Fibres. From hence it evidently ap- 


pears, that every Canal in an Animal is 
nouriſhed by a Fluid, which it often carries 
within it ſelf. For it is plain a Fluid can- 
not eaſily break thro? the Sides of its Canal, 


| otherwiſe thoſe Sides could not compoſe a 


| Canal proper for the Conveyance of that 


Fluid: and that there is no Pore of the Coats 


of the Veſſel, but what the Parts of the 
Fluid, which it conveys, can penetrate and 
| work themſelves into, if the Orifice of that 


| Pore, either by a Diſtraction and Motion 
| of the Part, or by Attrition and the Eſca 

of ſome Particles from the Contact of the 
| reſt, be but never ſo little widened and en- 


creaſed (for as long as the Orifice is not en- 
creaſed, nothing of the Veſſel is loſt, and fo 
there is no occalion for a Supply by Nutri- 
tion.) For they who imagine, that nothin 
can enter thoſe Pores, but the moit ſubtle 
Fluids ſecreted in the Brain or other Places 
from the Blood, they, I ſay, do not ſeem to 
underſtand, that thoſe very ſubtle Fluids 
exiſted ſuch in the Blood before they were 
received 
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received by the ſecreting Veſſels, which are 
neither furniſhed with a Variety of Fer. 
ments, nor Figures. 

17. But it is convenient, before we leave 
this Subject, to remove a Difficulty, which 
may impoſe upon an unwary Reader. For 
inſtance, if we may believe the Poriſts, we 
find by Experience that certain Liquors ma 
be inſected into certain Veſſels with ſuffici. 
ent Eaſe, tho? certain Liquors of a greater 
Subtilty, and abounding with a Force of 
leſſer Parts, or as yet accounted ſuch, cannot 
be immitted into the ſame Veſſels with the 
ſame Eaſe. Since then the Paſſage of 2 
greater Body, where a leſſer is excluded, 
cannot be aſcribed to a difference of Size, it 
muſt be to a difference of Figure. But in 
my opinion, a very difterent Conſequence is 
deducible from this: For ſince it is evident 
by the Lightof Reaſon, that in two unequal 
Bodies, the greateſt Diameter of one of 
which ſuppoſe equal 1 leaſt Diameter of 
the objected Orifice; but let one of the o- 
ther, according to the Poſition it approaches 
the Orifice in, be greater than the Diame- 
ter of the Orifice; the firſt Body, whoſe 
Diameter is equal, can enter and paſs thro? 
that Orifice, and neceſſarily exclude the ſe- 
cond Body, one of whoſe Diameters, which 
it then applies to the Veſſel, is greater than 
the Diameter of the Orifice; and therefore 
becauſe the one Body paſles, and the Cir- 

cumſtances 
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cumſtances continuing the ſame, the other 
does not, it evidently follows, that the Li- 
quor conſiſts of Parts, of leſſer Parts, or of 
Parts abſolutely leſs, than the ſecond, altho? 
the Parts of the ſecond may be more in num- 
ber, cloſer united, and heavier, or even 
more vilible, or have other Properties, by 
which the common People meaſure the 
Thickneſs or Magnitude of Liquor.. From 
whence there is a Method laid open of in- 
veſtigating of what Liquors the Parts of their 
laſt Compoſition are leaſt, that is, have the 

leaſt Diameters. | 
18. I take leave to infer from hence, that 
nothing in the Stomach, nor the Inteſtines, 
nor in the Lungs, and much leſs in the 
Heart; in ſhort, that nothing in any Secre- 
tion or in Nutrition it ſelf can happen, which 
b capable of changing the Food into Chymi- 
cal Spirits, or Volatile Salts, c. For when 
the Food is comminuted and concocted in 
the Stomach, the Parts which have the leaſt 
Coheſion are conſtantly divided firit, and 
ſepa rated with the greateſt Eaſe, But the 
Parts, out of which the Veſſels were laſt com- 
pounded, or by whoſe Acceſſion they were 
encreaſed, cohere leſs, than the Parts of 
moſe Parts, ſince they were divided and ſe- 
reted from the reſt, by the Force of the 
eart and the Blood, but the other were 
not, But after they were thus ſeparated in 
he Stomach, fo as to low with Eaſe one o- 
v ver 
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ver the other, then they are expelPd by the 
Motion of the Stomach into the LaG&eal:. 
From whence it follows, that there is no- 
thing tranfated in the Stomach, from 
whence one may certainly conclude 
that Salts, Sulphur, or other Bodies, that 
paſs for Principles, can be extracted from 
the Concoction of the Food: Nor are they 
to be heard with Patience, Who in treating 
of Phyſic, make uſe of ſo precarious a Phi. 
toſophy, who are not aſhamed to aſſert, that 
there is a Diſſolution of a Netritive Sulphur 
made in the Stomach, and that Chy/:;ficatim 
is the Act ion of an iaviſiblèe Spirit, that ſe. 
parates and changes the Aliment (by the 
Help of a Heat and Ferment) into a Nutr; 
tive Olev-aquoſe Sulphur ; and that an An 
yſis of Alcali and Acid, is made in the Sto. 
mach, to relax the Union of the Sulphur: 
For that Sulphur is a ſort Reconciler of Sat 
otherwiſe oppoſite to it ſelf, as Wolſangus 
Wedelius, an Author of great Gravity, en- 
deavours to perſwade his Reader in the t 
Chapter of his PYologia Reformata. 
We muſt enter into another Courſe ofthe 
Method of Reaſoning, if we would advance Kn 
the Theory of Phyſic, to the Dignity of the Ma 
Subject, and aſſert an Art, glorious in it 
ſelf, and neceſſary to Mankind, from 
mean Conjectures, and the Scandal of UnHn⁰ꝗ 
certainty. And an Inſtance of ſuch a Me- Aver. 
thod we have here given, in a Caſe of 10! t. 
great 
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great Difficuity indeed, but ſo much the 
more probable to be of greater Service for 
the future, as the Inconſiderableneſs of the 
Difficulty will leſs divert the Reader from a 
diſtin&t View of the Method. Becauſe, it 
is manifeſt, that nothing more 1s requiſite 
to give a Phyſical Solution of this Queſtion, 
but to find ſuch Solids to be ingeſted, as can 
moſt eaſily repair the Loſs of the Parts, that 
fly off from the Coats of the Veſſels, and the 
Stock of the Fluids: and to, fix upon the 
moſt ſimple Powers of the Stomach, or Pow- 
ers to be applied in it, as are capable of re- 
ducing the ingeſted Solids to ſuch Fluids, out 
of the Parts of which thoſe ingeſted Solids 
were laſt made up and compounded. But it 
Is plain, that the Parts of Vegitables, or of 
Animals of all Claſſes, anſwer to the firſt 
Quæſitum, and that the Motion of the Sto- 
mach, and Abdomen, and the adjacent Muſ- 
cles, without a vain Enquiry after any other 
Aſſiſtance, ſufficiently anſwer the ſecond 
Requiſite. But what is moſt neceſſary to 
obſerve here, is, that in the Solution of this, 
there was no Occaſion for a Philoſophical 
Knowledge of the Nature of Foods, or the 
Magnitude, or the Figure of Parts or Pores 
of them, or of the Motion of Fluids paſting 
tiro? thoſe Pores ; nor was it uſeful in this 

nquiry to have known, whether there 

ere any paſſing Fluid at all, or whether 
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mitive Nature, or to it ſelf, will paſs into 


132 Of the Motion of the STOMACH. 


or a different Figure. Rut it is ſufficient, if 
we know that a Solid which grew into that 
Subſtance by a Conjunction of Bodies, before 
in a State of Fluidity, can be reduced into 
a {imilar Fluid, if thoſe Parts are divided, 
and drove different ways; and again, that 
there is a Coatus inthe Stomach, by which 
the Parts of Solids may be ſo divided, and 
then that the Fluid being reſtored to its pri. 


the Subſtance of Veſſels, in the ſame manner, 
as it did before into ſimilar Veſſels. And 
this is ſelf-evident, that ſuch Alterations are 
agreeable to Bodies enjoyning any Figure or 
Motion, and that this does not require any 
Knowledgeof the intimate Eſſence of Thing; 
or a penetrating Inſpection into the ſubtle 
and Phyſical Cauſes of Philoſophy. What 
I have advanced, ſeems to me a Proof, that 
the Food cannot be concocted without the 
Aſſiſtance of the Stomach, and the grinding 
Muſcles of the Abdomen. It remains tor me M 
to prove, that the Powers of the *Diaphragm, 
and the Muſcles of the Abdomen, are of 21 4 
Force ſufficient to diſcharge the Office and 
Weight our Hypotheſis lays upon them. Now Þ Ja 
theſe Powers, whether we inveſtigate them by 
the Help of the 123 Propoſition of Borel/:45's Sto 
Works, or a Principle of Sir Jaac Newton's, Mi 
deducible from thence, will appear to be por 
very extraordinary. Whoever calculates this th. 
Matter rightly, will find that the Powers 
Ol 
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of the Muſcles are in a Ratio compounded of 


the Ratio of the Longitudes, Latitudes, and 
Profundities, that is, in a Ratio of homogene- 
ous Solids, or Weights. But the 92ea7 Weight 
of the Muſcle that bends the Third Joint 
of the Man's Thumb, is equal to 122 Grains; 
that of the right Muſcles of the eAvdomer, 
to 3720; that of the Pyramidals, to 126 ; 
of the Ob/igue Aſcending, to 2640; of the 
Tranverſe, 2640; of the Oblique *Deſcending, 
to 2040; the Weight of the Diaphragm is 
equal to 3960 Grains. Wheretore the Sum 
ofthe Weights of the Mulcles of the Abdo- 
men adapted to this Office is equai to 15126 
Grains. 

Now according to the 125th Propoſition 
of Borellius's firſt Book of the Motion of A- 
nimals, the Power of the Hexor of the 
Thumb is equal to 3120 Pounds-weight; and 
therefore as 122 Grains are to 3720 Pound, 
ſo 15 126 Grains are to 461219 Pound. From 
hence it 15 pla in, that the Powers of theſe 
Muſcles are not inferiour to the Powers of 
any Mill-ſtone: And he who knows that the 
Aut hour of Nature never attempts any thing in 
vain, nor performs oe Thing by many Mears, 
but many things by a finzle one, will eaſily ac- 
knowledge that the Muſcular Action of the 


Stomach, and the united Ations of the 


Muſcles compreſſing the Stomach, are thoſe 
Forces, which reduce the Food ingeited into 
the Stomacli into a Fluid, adapted for the 
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Nutriment of the Animal, and the Suppl. 
of the Decays of the Blood, But altho? we 
had- not made uſe of the Powers of the 
Muſcles of the Abdomez in this Caſe, yet the 
Powers of the Stomach it ſelf are ſufficient to 
perform this Duty as ſucceſsfully as we could 
wiſh. The mean Weight of a human Stomach 
is 8 Ounces, and therefore by making a Cal. 
culation after the manner of the preceeding, 
the Power of the Muſcle of the Stomach 
will be found equal to the Weight, 12051 
Pound, which is quadruple the natural Pow. 
er of the Heart, by the 67 Propoſition of the 
ſecond Part of *Borellizs upon the Motion 
of Animals,which proves that the latter is as 
bout 3000. | 
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Concerning 


INVENTORS. 


HAVE long ſince made it 
e my Obſervation, that nothing 


5 1 — was more deſtructive to any 
NPR 


State, than the Credulity of 
dhe People, and what natu- 
rally follows that, a perpetu- 

al Deſire of Innovation. For as often as 
Men of Deſign and Cunning have begun 
to ſlide into their Hearts and good Opinion 
to that Degree, as to gain an implicite Con- 
fidence from the People, we may obſerve 
that the Cuſtoms of that State have been 


ſubverted, the Laws and Acts of their An- 
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ceſtors repealed, all Riglits, both Human and 
Divine violated, as ſtanding in the way, 
and obſtructing the Deſire of Innovation, and 
the Meaſures of the Deceivers of the Po- 
pulace. 
But I don't at all wonder, that the Arti. 
fices of the Cunning ſhould gain more upon 
the unthinking Multitude, than the Reaſons 
of the Wiſe and Learned; I rather wonder 
that ſome of the firſt Genius's and Divine 
Spirits ſhould often follow the Example of 
the People, and be ſeduced by the Authority 
of thoſe, whom they exceed 1n all Kinds of 
honourable Arts, and all Degrees of Ver- 
tue. | 
Wherefore it ſeems to me, that I ſhall ac- 
quit my ſelf well, if T can ſhew- thoſe who 
are willing tocultivate Truth and Honour, 
a way to vindicate themſelves from fo baſe 
a Slavery, and remove that Cloud from their 
Minds, which the Authority of a few Men 
has ſpread before the Face of Truth: for to 
endea vour to bring the Vulgar to the Right, 
were an Undertaking of a Mad-man. But 
in order to do ſome Service to thoſe of bet- 
ter Skill, and who are enflamed with a De- 
fire of attaining higher Arts; I ſhall ſhew 
in this Oration, in what Caſes, and the Au- 
thority of what Perſons ought to move us, 
or what fort of Men deſerve our Credit, and 
as Relaters of what Facts, and at the ſame 
time ſolve, what was never betore df 
605 
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ed, the noble Problem of Inventors. In the 
Purſuit of this, I ſhall uſe the Terms of Au- 
thor, Inventor, Obſerver, and Hiſtorian, 
for one and the ſame Idea; and I would 
have it obſerved, that there are two Caſes 
in this Problem : for either the Authority of 
the Inventor-enters into the Conditions of 
the Problem, or it does not. The following 
Paragraphs will ſolve the firſt Caſe. | 

2. We ought to make a nice Diſtinction 
between thoſe things which are demonſtra- 
ted by their own Evidence, and thoſe that 
are ſo by the Light of other things, that is 
between ſuch things whoſe Evidence is ſuch, 
that when we have once underſtood their 
Proofs, we cannot conceive them to be o- 
therwiſe ; and thoſe things which are nei- 
ther demonſtrated from themſelves, nor o- 
ther things. Of the firſt kind is this, The 
Whole is greater than the Part ; of the ſecond, 
This, Pythagoras found out the 47th Propo- 
ſition of the firſt Book of Euclid. By Things 
demonſtrated, I underitand then ſuch things, 
whoſe Proofs make it impoſſible, that they 
ſhould be otherwiſe than they are; from 
whence it follows, that they are always the 
ſame, and unalterable; but by things not 
demonſtrated, I mean ſuch, whoſe Proofs 
do not make it impoſſible, but that they 
may be otherwiſe; from whence it cannot 
be concluded, that they are always the ſame. 
Arguments ſuited to the firſt kind, are cal- 


led 
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led Demonſtrations, to the latter, Probabili. 
ties. Hence it appears, that no finite Num. 
ber of Probabilities is equivalent to a De- 
monſtration; and again, that we are by no 
means ſo certain in giving our Aſſent to 
Things not demonſtrated, as when we give 
it to Things demonſtrated; and therefore we 
ought to adhere ſo poſitively to an Opinion 
unſupported by Demonſtration, as to ano. 
ther that has that on its ſide. 

3. We muſt further obſerve, that they 
who will allow the Credit of a Writer's or 
Author's Obſervations, that is, they wha 
propoſe an Inventor, whoſe Authority en. 
ters into the Conditions of the Queſtion, 
neceſſarily aſſume theſe Propoſitions for 
Truth. 


I. That we always believe the Evidence 
of our Senſes; which wants no Proof. 


II. That the Inventors of the Obſervation 
propos'd, always told the ſame to others, 
which they,had found by the Aſſiſtance of 
their Senſes ; which is not a Demonſtraticn, 


III. That thoſe Perfons, thro? whoſe 
Hands the Obſervation comes deliver'd down 
to us, have in all Ages been ſo honeſt, as 
not to deliver any thing to Poſterity, diffe- 
rent from what they received from their 
Predeceſſors; which is not demonſtrated. : 
IV. It 
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IV. If an antient Obſervation is deliver'd 
without being put in Writing, then we 
muſt aſſume this Propoſition for a Truth, 
that thoſe Perſons, thro? whoſe Hands it is 
deliver'd to us, never have forgot the whole 
or any part of that Obſervation, which is 
far from being a Demonſtration, 


From whence it follows, /. That we are 


more certain of Things demonſtrated, than 
of any Fact taken from the Credit of Hi- 
ſtory, containing ſuch Obſervations. And, 
2dly, That we are more certain of Things, 
the Knowledge of which we receive by our 
Senſes, than thoſe we know from the Help 
of ſuch Hiſtories, and therefore that an Ar- 

ument drawn from the Credit of ſuch Hi- 
tories, is not of Force againſt Demonſtra- 
tion, or the Evidence of Senſe. 

4. Beſide it follows from hence, that we 
are not ſo certain of the Truth of an Obſer- 
vation, as the Authors of it were: for they 
only uſe the firſt Propoſition as a thing cer- 
tain, and demonſtrated ; we by truſting ta 
them, aſſume that and the ſecond too as a 
Demonſtration : and after the ſame manner 
that we are not ſo certain of the Truth of an 
old Obſervation, or one that being formerly 
tranſacted, cannot be made again, as of a 
new one, or one which may be made at the 
Pleaſure of the Obſerver ; becauſe in aſſent- 
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ing to a new Relation of Fatt, we only 
take for ganted the firſt and ſecond Pro- 

ſition; but in an old one, we aſſume not 
only them as 'Truth, but the third Propoſi- 
tion too. In the laſt Place, we are not ſo 
certain of the Truth of an unwritten Hiſto- 
ry of Facts, as of the Truth of a written one, 
becauſe in the giving Aſſent to the Credit of 
the written, we only allow the three firſt 
Propoſitions as demonſtrated ; but when we 
credit an unwritten one, we muſt make uſe 
of the fourth Propoſition too as demonſtra- 
ted, tho” it is not ſo: and by Conſequence 
we embrace more Things as demonſtrated, 
which are not ſo in one Caſe, than we do in 
the other ; that is, more 'Things which have 
the greateſt Marks of Uncertainty. 

5. It is eaſy to perceive from hence, that 
no Sayings of any Inventor, whoſe Autho. 
rity enters into the Conditions of the Que- 
ſtion, ſuch as Ariete with the Peripatetics, 
and Hippocrates with ſome Phyſicians, and 
others with others, ought to be ſo interpre- 
ted, as to contradict any Demonſtration, or 
Evidence of Senſe, or even any Opinion, 
which is equal to an Evidence founded up- 
on Ideas ſupplied by the Senſes: or to con- 
tradict any Propoſition, tho? undemonſtra- 
ted, upon which all Hiſtorical Credit de- 
pends ; or laſtly, any Opinion, which is ſup- 
ported by Foundations not lefs probable, 
than theſe Axioms are npon which the Au- 

thority 
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thority of Hiſtory depends. And we ought 
always to remember, that the Liberty to be 
exerciſed in interpreting of Hiſtory, is ſo 
much the leſſer, as the Authority of the In- 
ventor or Hiſtorian is greater, or the fewer 
the Number of Things undemonſtrated is, 
upon which, as taken for demonſtrated, the 
Hiſtory is founded. | 

6. But let us proceed to the ſecond State 
of the Problem, that is, when the Authort- 

of the Inventor does not enter into the 
Conditions of the Queſtion. The Difficulty 
of which is ſolvable by the following Theo- 
rems. 


TukoREMu the Firſt. 


He ought to be accounted the public Au- 
thor F any Invention, who firſt laid down ſuch 
Principles, from which that Invention is more 
eaſily deducible, than any Propyit ion of Euclid®s 
from his Axioms, Definitions aud Poſiulations : 
Hund who in laying down theſe Principles, did 
wot buſy himſelf in drawing in ſuch Corolla- 
ries, as are of infinitely leſs Moment, and 
Je, than the Thing it ſelf, which is the 
Subject of Enquiry. But if he neither laid 
down ſuch Principles, from whence the Inven= 
tion is deducible with that Eaſe, nor did ex- 
plain the Invention it ſelf in expreſs Terms, 
but advanced many other Things of leſs Mo- 
ment, expreſly and prolixly, as flowing * 
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142 Problem of InvenToRs. 
his Data: He is not to be accounted the pub. 
lic eAnthor of the Invention, which is the 
Subject of Enquiry. 

This Propoſition is demonſtrated from 
this, that no Philoſopher or Phyſician know 
every thing which is deducible from Things 
—_ 


THrroREM the Second. 


Whoever firſt publickly mentioned the In. 
vention in the Queſtion, and ſpoke of it after 
the ſame manner, as it was afterwards ſk 
of by others, whom all Perſons allyw to have 
known that Invention, nor did at the ſame 
time, and nm_—y or more expreſiy inſiſt on o- 
ther Things, which contradict that Inventi- 
on; he ought to be accounted the public Au- 
#hor of it. But if he mention'd no otherwiſe, 
than it was mention'd by others, whom all 
Perſons allow to have been ignorant of that 
Invention, and laid down other Things more 
frequently and more expreſly, that contradict 
that Invention, he ought not to be accounted 
Author of that Invention. | 

This Propoſition depends upon this 
Aſſumption, that if any Author has left 
it in writing in ten Places, that the Num- 
ber of the Stars is odd, and but in one 
Place, and ſpeaking of the ſame thing, that 
they are even, it is credible that it was his 
Opinion they were odd. Wherefore if any 


Phy- 
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Phyſician ſpeaks very obſcurely of the Cir- 
culation, and very often has expreſly laid 
down Things not only oppoſite to ſome EE 
1 Þ {es of the Circulation; that is, to Corollaries 
+ | dependant on it, but plainly repugnant to 
che Circulation it ſelf; that is, contradicto- 
ry to all the Propoſitions, upon which the 
Principles of Phyſic are built; it is not to be 
— ed that he knew the Circulation of the 
Blood. 3 | 
ya 7. But to ſet this Matter in the cleareſt 
Light, we are to underſtand, that ſome- 
e thing is then ſaid to enter into the Condi- 
be tions of the Queſtions, when the Change of 
e that makes a Change in the Queſtion. And 
0- cherefore that is nor ſaid to enter into them, 
- W@ which if changed, or in another State, the 
- © Problem is not alter'd. To apply this then 
» to the firſt Caſe, in which the Authority of 
the Inventor may be aſſumed to be very con- 
ſiderable, it is evident that there is nothing 
falſe to be found in the Writings of ſuch an 
Hiſtorian : but becauſe we own our Belief 
from the Teſtimony of many Perſons, that 
theſe are the Writings of that Hiſtorian, 
therefore we aſſume at the ſame time all the 
Propoſitions laid down in the third Para- 
„graph as certain; from whence it manifeſt- 
ne ly follows, that there is nothing contain'd 
at in the Writings of that Hiſtorian, that con- 
is | tradicts the Senſe, or its Evidences, or o- 
y ther Things equally certain; and if any * 
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of that Nature is found in any of his Wrj. 
tings, that that is not the Writing of ſuch 
an Hiſtorian, from whence the Truth of the 
ath and 5th Paragraphs appear. 

8. Farther, if the Authority of the Inven- 
tor does not enter into the Conditions of the 
Problems, then it may be look'd upon as 
nothing ; for it contributes noghing toward 
the Solution of the Queſtion, and therefore 
ought to be accounted as nothing. But when 
the Authority of the Inventor is meaſur'd 
by his Veracity, or his conſtant Inclination 
and Skill in ſpeaking thoſe Things which 
depend upon that Skill, it is plain in the fe. 
cond Caſe of this Queſtion, that even his 
Skill and Inclination, to ſpeak agreeable to 
that Skill, are accounted as nothing ; that 
is, they are not at all to be conſider'd. From 
whence it follows, that the Words of an 
Hiſtorian or Inventor, may, and often ought 
in this Caſe, to be ſo interpreted, as to be 
contradictory to the Evidence of Senſe, ap- 
parently falſe, and repugnant to Demonſtra- 
tion; as after the ſame manner ſometimes 
Men ought to be explain'd, as of no Autho- 
rity in what they ſay, who themſelves will 
own that they and their Company often 
ſpeak of Things apparently falſe, and abſurd, 
and interpret one another's Diſcourſe in 
that Senſe. 

From hence I conclude, when it is en- 
quir'd, whether Hippocrates knew the Cir- 

culation 
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culation of the Blood (in which Queſtion 
the Authority of Hippocrates is reckon'd as 
nothing, or of no advantage, ſince no one will 
affirm that he knew the Circulation, becauſe 
he was a Man of great Knowledge) that 
we may interpret his Words with the ſame 
Liberty as thoſe of an ignorant Perſon, ſo as 
to make them falſe and abſurd, nor ought 
his Authority to be appealed to in this Que- 
ſtion, as having aſſerted Abſurdities and 
Contradictions to the Circulation of the 
Blood, nor his Words to be ſoftened with a 
more favourable Conſtruction. I infer from 
hence too, that in the ſecond Caſe, vis. 
when the Authority of the Inventor does 
not enter into the Conditions of the Que- 
ſtion, the two Propoſitions in the ſixth Pa- 
graph are neceſſarily true: For ſince in 
that caſe his Authority is nothing, an Inven- 
ter either in Philoſophy or Phyſic ought not 
to be ſuppoſed of ſuch a Genius, as to have 
underſtood more than he has delivered in ex- 
wreſs Words; from whence the firſt Theo- 
em is deduced : Nor of ſuch Knowledge, 
s that he could not lay down falſe and ab- 
urd Propoſitions, and often did, from whence 
he ſecond Theorem is derived. 

For the more eaſy Comprehenſion of what 
as been advanced, I would have it remark'd 
n what manner it may be applied to the So- 

en- Jution of the Queſtion of the Inventer of the 
ir- Circulation of the Blood. The Queſtion 
ion | 1. rurns 
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turns upon this, to diſcover whether Hippo. 
crates knew the Circulation of the Blood, 
But it ought to be made evident, that the 
Term Circulation was uſed by Hippocrates in 
the ſame Senſe, as it has been by many of 
much a later Date, ſo as to diſcover a clear 
and diſtinct Deſcription of the Circulation 
in Hippocrates. | | 
But I afhirm, that the Circulation is never 
expreſly deſcribed by Hippocrates, and that 
there 1s no Paſſage in his Writings, which 
can incline one to believe, that that Motion 
was underſtood by him, but only that ther: 
was a Poſſibility that it might be ſo; fo 
tho? he no where mentions a continual Cir. 
culation of the Blood, yet he often men. 
tions ſuch things, from whence the Circulz 
tion may be deduced, which however he ne. 
ver does deduce from thence, altho? it is an 
Invention of a much greater conſequency, 
than all thoſe things which he has inferred 
and tediouſly inculcated from Principle 
which he did know. For inſtance, Vene. 
ſection was known by Hippocrates ; the 
perpetual Circulation of the Blood is dedu- 
cible from that Operation: Yet he does n 
diſcover this Circulation from thence, but 
runs on with a nauſeous Loquacity in ad 
vancing abundance of other Matters, ſom 
of which are mere 'Trifles, ſome abſurd and 
deſtructive of the Circulation, and all 0 
them of no conſequence at all. Let the 
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vVvho are too great Admirers of him, read his 
|. Books, Of the Parts in Man, Of the Morbus 
e ¶ ſacer, Of the Regimen of Diet, and then 
in they will plainly ſee how much he extols 
of Þ himſelf, when he relates Inventions of his 
ar W own, which are in the leaſt degree compa- 
on cable to that of the perpetyal Circulation of 
the Blood. Indeed it is not to be believed, 
er but that Hippocrates, a Native of Greece, 
1t and one who ſo often treats his Reader with 
ich trite Subjects, would have proſecuted the 
ion Circulation in a pompous oratorical manner, 
er: if he had known it; ſince that for its Uſe- 
fr fulneſs and Glory far exceeds all the Inven. 
Oi. ¶ tons of Hippocrates, and all the Deſcendants 
den. rom AÆſculapius. Hippocrates knew the Pul- 
ul» ¶ ation of the Arteries, and he ought to have 
ne · ¶ collected the perpetual Circulation of the 
s Blood from thence, but he collects no ſuch 
nch ing: But when he was to deſcribe the 
rr Cauſe of the Pulſe, he laid down a Propoſi- 
ple ton contradictory to the Circulation; which 
Vene: he had not done, if he had at all underſtood 
 theſthe true Cauſe of the Pulſe, vis. the Circu- 
ledu-MWation of the Blood. And what Cauſe do 
es ny ou imagine that Divine Old Man dreamt to 
, bude the Reaſon of the perpetual Pulſation be- 
in alWween the Ears and the Temples ? I do 
{oMWuot ſpeak of the Increaſe of the Pulſe upon 
d 2Wevers, and the Pain of the Head, which is 
all ot perpetual, and which Hippocrates has 
theFreated of in his Book of Vaporrs : for he 
Wi | L give 
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gives us the Cauſe of a perpetual Pulſation 
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in his Book Of the Parts iz Mar, which is 
this: There is Blood contained in all the 
Veins of the Body, excepting in the Veins 
which have a continual Pulſe between the 
Ears and Temples; for there is no Blood in 
them: becauſe the Blood whictk is neareſt to 
them, endeavours to retreat from them, and 
being turned into a contrary Channel, meet; 
the oppoſite Blood, with which it contends 
and from that Contention ariſes the Pulſe. 
Let it be obſerved 1n the next place, that 
Hippocrates never ipoke otherwiſe concern, 
ing the Motion of the Blood, than others hay; 
ſince ſpoke, who it is plain did not acknoy. 
ledge the perpetual Circulation, and {omed 
whom even denied it, after it had been pro. in 
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ved and demonſtrated by Dr. Harvey. Let of 


any one who 15 pleaſed to take that Pains tc 
read over the Phylictans of a longer Date than di 
Dr. Harvey, and {ome of his Contemporarie he 
and he will certainly find the Truth of my ar 
Aſſertion; for I am not at leiſure to recite he 
their Opinions. Since theſe things are ſo, ve 15 
may conclude that the true Circulation oF bu 
the Blood was unknown to Hippocrates. I 15 

Hippocrates knew the Structure of th th 
Heart, and its Motion, and writ a Treatiqc ex 
upon that Subject, and Harvey and uthe 
Moderns have writ upon the fame, an 
I wiſh thoſe who aſſert that the forme! 
kncw the Circulation, would read attentive 
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ly their Writings upon the Heart. In Hip- 
pocrates's Book Of the Heart, there is not a 
Word of the perpetual Circulation, but ma- 
ny directly oppoſite to that Motion of the 
Blood. For after he has declaimed in his 
manner, in abundance of Words, upon the 
Liquor of the Pericardium, of the Reaſon 
why the Water falling down upon the La- 
Hhux {ſhould provoke a Cough, he takes a 
deal of Pains to prove that the Auricles of 
the Heart are not the Organs of Hearing, 
becauſe, ſays he, they have bot the Bores 
of the Ears, nor can hear the greateſt Noiſe. 
Hippocrates was certainly profuſe enough 
of Words; and therefore it is not to be ima- 
gined, but that he who deſcended to the 
Explication of ſo many inſigniſicant Trifles 
in abundance of Words, Would have ſpoke 
of the Circulation of the Blood according 
to the Dignity of the Subject, but that he 
did not underſtand it. But farther, when 
he had the faireft Occaſion of giving a full 
and elegant Deſcription of this Circulation, 
he only informs us, that the Mind of Man 
5 placed in the Left Ventricle of the Heart; 
but he every where affirms, that the Blood 
s put into Motion by the Soul, and drove 
thro? what we term the Veins toward the 
extreme Parts of the Body, and that it 1s 
forced back again thro? the fame by the un- 
certain Motion of the fame Soul ; and when 
that ceaſes to act, the Blood is at reſt. For 
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I think this a proper Remark, that Hippo. 
crates often gives a prolix Account of things, 
which are ſo manifeſtly contrary to the Cir. 
culation of the Blood, that he muſt neceſſa. 
rily be ignorant of it, when he wrote thoſe 
things. It is indeed poſſible, that one of a 
moderate Skill in the Elements of Geometry 
may advance a Propoſition deduced by a te. 
dious Train of Conſequences, which may 
perhaps be found repugnant to ſome Prin. 
ciples of that Science; but it is impoſſible 
that one who underſtands thoſe Elements 
ſhould often advance ſuch things, as are 
plainly oppoſite to all the Propoſitions of that 
Science. Wherefore ſince Hippocrates has 
frequently and in expreſs Words delivered 
Things not only obſcurely contrary to the 
Circulation of the Blood, or to ſome Coro|- 
laries dependant upon it, but apparently re- 
pugnant to 1t, that is, things evidently con- 
tradictory to all the Propoſitions of Phy lic, 
it 15 not to be imagined that he underſtood 
the Circulation of the Blood. I deſire thoſe 
who read Hippocrates ſo curiouſly, to find 
ſomething which ſeems to ſhew the Circu- 
lation of the Blood, to extract and remark 
upon thoſe Paſſages, which diſcover the di- 
rect contrary : For they will find a prodigi- 
ous Number of thoſe ; and I do aſſure them, 
that this would be a Task of much leſs diffi- 
culty than that which they are upon, and 
yet would not prove of lets advantage. 
. 9. We 
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9. We muſt therefore add to what has 
been ſaid, that it is not ſimply enquired in 
this Place, whether Hippocrates knew the 
true Circulation of the Blood, but whether 
that Motion of the Blood is ſo confirmed and 
deſcribed by him, that others by the Induce- 
ment of his Reaſoning, and not merely 
by his Authority (which ought to have no 
place among Phyſicians) could and ought 
eaſily to have allowed the true Circulation, 
or farther that they did, or profeſſed that 
they allowed it. Becauſe the Queſtton is, 
whether Hippocrates was the Author of the 
Doctrine of the Circulation, that is, whe- 
ther he inclined others to believe the Truth 
of it. It is known, that the Geometricians, 
who have demonſtrated any Theorem not 
expreſly demonſtrated by Euclid, or any o- 
ther Geometrician, altho' it naturally flows 
from Theorems demonſtrated by others, are 
accounted the Authors of that Theorem; 
and that they acquire the greater Reputation, 
the eaſier the Method appears, which they 
made uſe of in deducing their Theorem from 
others before known and demonſtrated. And 
it is well known too, that the Geometricians 
never enquire, whether ſuch a Theorem was 
known to another, or accounted as true (for 
that does not promote Geometry, and I may 
lay Phyſic, where the Caſe turns upon Rea- 
lon and Demonſtration, not upon Authority) 
but they enquire, whether it was therefore 

I. 4 demon- 
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demonſtrated by Another. There is no one 
who will allow a Geometrician to be the 
Author of a Theorem, which he has not de- 
monſtrated, or will think himſelfthe leſs ob. 
liged to him who did firſt demonſtrate it, 
becauſe another Perſon took upon Truſt, or 
founded upon Conjecture, a Truth which 
was Geometrically demonſtrable. In the 
ſame manner, the Learned ought not to en- 
quire with too great a Concern, whether 
Hippocrates has not aſſerted ſome things 
which'we who have drawn our Knowledge 
of the Circulation from others, may think 
lead that way, altho? even that is falſe ; but 
whether Hippocrates ever brought any one 
Proof of that Principle, by which others 
will own that they were induced to give 
Credit to the Circulation, which they were 
before ignorant of; but there never was 2. 
ny one who would profeſs that. For as for 
what ſome aſſert now-adays, after the whole 
Subject has been demonſtrated, that Hip- 
pocrates has clearly laid down the Structure 
and Uſe of the Valves of the Heart, that is 
nothing to the purpoſe : For how many have 
there been, who have explain*d their Struc- 
ture and Uſe better than e ? Even 
all the Anatomiſts and Phylicians ſince the 


Time of Hippocrates; who however were 
ſo ignorant of the true Circulation of the 
Blood, that ſome of them who knew Colum- 
us, Cæſalpiuus, Servetus, and others, en 
| lad 
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ie | had read their Books, yet writ againſt that 
ie | Dodrine of theirs. I conclude in the laſt 
e- place, that Hippocrates did not know the 
h. true Uſe of the Valves of the Heart. This 
it, is evident from his Book «pox the Heart, 
or wherein the following Paſſage of the Right 
ch Ventricle and its Veſſel appears. It opens 
he indeed into the Lungs, to give a Paſſage to 
n- he Blood thither for their Support; but it 
er MW cloſes toward the Heart, tho not very ſtrictly, 
7 for to allow an Entrance to the eAir, tho not 
in a great Quantity, From whence it is 
plain, that Hippocrates's Uſe of the Valves 
was, that ſo much Blood which was not to 
return might paſs out of them, as was ſuffi- 
cient for the Nutriment of the Lungs ; while 
the Air entred thro? the ſame Paſſages out 
of the Lungs ; all which is entirely foreign 
and repugnant to the true Circulation of the 
Blood, and the true Account of Reſpiration. 
10. It is not now worth our while to 
remark upon all thoſe Paſſages, which ſhew 
that Hippocrates entertained a Notion direct- 
ly contrary to the Circulation of the Blood, 
as explained by the Moderns : Give me leave 
to ſelect a few Places out of abundance that 
might be mentioned. Hippocrates, in ex- 
plaining the Cauſes of Madneſs after his 
manner, in his Book De Morbo Sacro, has 
theſe Words towards the Concluſion. 
{1M - New if the attendant Symptoms of this Di- 
nd | ftemper are Fears aud Apprehenſions of Evil, 


Ja then 
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then it ariſes from an Alteration in the Brain, 
which happens upon the Encreaſe of Heat in 
the Brain from the Bile, where it is carried 
with a great force from the Body into the Brain, 
thro the Veins which convey the Blood. But 
theſe Fears continue, till it returns again into 
the Veins and Bod), and then they vaniſh 
But the Patient feels a ſudden eAnxiety and 
Dejection, as the Brain grows cool, and is 
compreſſed extraordinarily. But that happens 
from the Phlegm, and that eAfﬀection cauſes a | 
Forgetfulneſs in the Patient. But when the 
Brain gros warm on a ſudden, he cries out 
and makes a Noije in the Night, and that 
Symptom happens to the Bilions, and aot to the 
Phlegmatic, ſince they do not grow warm upon il * 
a copious Effuſion of the Blood into the Brain, 12 
and its fermenting there. But the Blood is 
conveyed often through the aforeſaid Veins, I 
when it happens that the Patient ſees a terri- i * 
ble Diviſion, and is in as certain Fears as if 1 
he were awake ; then his Face glows with t 
Rednueſs, and his Eyes grow red, and he de- 
figns ſome Miſchief in his Mind; and ſoit hap- t 
pens too in his Sleep. But when he awakes, d 
and comes to his perfect Senſes, and the Blood it 
ic again diſperſed in the aforeJaid Veins, then In 
the Symptoms ceaſe. Cy 
From which Paſſage I think it is evident, || \ 
that Hippocrates thought that the Blood re- 1 
turn'd from the Brain thro? the ſame Veins |} 
by which it was conveyed thither, and that 4 
if 
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it fluctuated in the ſame Veſſels backwards 
and forwards ; which Motion he believing 
to be perform'd at a ſtated Diſtance of Time 
in the ſame Perſon, called thoſe oxillatory 
Motions, Periods. 

11. And from hence it is manifeſt, how 
weak that Argument is in Favour of Hippo- 
crates, which is drawn of his Book of 
Dreams, where this Paſſage occurs. Ri- 
vers in an unuſual State denote the Period 
2 BB of the Blood; their extraordinary Flows its 
Exuberance, and their Decreaſe its Defect; 
but we ſhould encreaſe the latter, and diminiſh 
the former by a Courſe of Diet. 

There never was any Phyſician, who, tho? 
an Adverſary to the true Circulation, did not 
attribute ſome Motion to the Blood, but al- 
ways thro? the ſame Veſſels, after the Man- 
ner of the Euripus; wherefore they may, and 
uſually do, affirm the ſame as Hippocrates 
here does. For his Words allow a Motion to 
the Blood; but not a circular one, ſince Ri- 
vers do not return in a Circle to their Foun- 
tains, as it is now determined that the Blood 
does thro? continual contiguous Canals: And 
it is Matter of Admiration, that ſo ma- 
ny learned Men obſerving that Hippo- 
crates every where aſcribed a Period to the 
nt, | Motion of the Blood, ſhould believe that 
re- | Hippocrates knew and expreſſed by that 
ins | Word the true Circulation of the Blood; 
dat |} whereas that Word in his Meaning ſignifies 

it | only 
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only (as it often does among the Philoſophers 
and Geometricians) a Fluctuation in the 
ſame Veſſels, at {tated Times (as the Place 
here makes it evident) now into theſe Parts, 
and then into contrary ones, which Fluctu. 
ation is ſometimes performed with a greater 
Quantity of Blood, and quicker, and at o- 
thers with a leſs, and more flowly. But this 
will appear from another Paſſage of his Wri- 
tings. 

- 2. Now a little beyond the Middle of 
his Book upon the Food he ſpeaks thus : The 
Root of the Veins is the Liver, the Root of 
the Arteries is the Heart : The Blood and 
Spirits move and are diſperſed from theſe over 
the wwhole, and the Heat is diſperſed with 
them. Which Place, if we compare it with 
that of his Book pon the Heart, where 
ſpeaking of the Ventricles of the Heart he 
{ays, Theſe are the Fountains of human Na- 
ture, from hence rum the Streams by which the 
whole Channel of the Body is irrigated; which 
makes it plain, that Hippocrates believ'd the 
Motion of a Fluid toward the extreme Parts 
of the Body, returning thro? the ſame Veſ- 
fels, to be perform'd in the ſame manner 
trom the Liver as from the Heart. That 
this was Hippocrates's Meaning, is evident 
from his Book of the Places in Men, where not 
fr from the Beginning he has theſe Words, 
here are two Veins which lie near the Tem- 


les, between the Temples and the Ears, bern 
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yeach to the Eyes, and have a continual Pulſe. 
For theſe only, of all the Veins, have the leaf? 
Moi l ure, the Blood being turned away from em: 
Nut the averted Blood has a contrary Motion to 
that which flows in, and that which is aver- 
ted has a Tendency to retire; but that which 


flows in from the Parts above having a Ten- 


dency to proceed lower, they meet here, and 
working #f0x each other in à Circle, produce 
a Pulſe in the Veins, By which Words he 
means no more than that the Pulſe is pro- 
duced by the Motion of the Blood thro? the 
ſame Canal, from each Extremity of the Ca- 
nal. And this is the Reaſon of the Hippo- 
cratical Circulation of the Blood in a Perſon 
in a State of Health; for in Fevers he aſſigns 
another Cauſe equally abſurd, and repug- 
nant to the true Circulation, in his Book of 
Vapours, where he makes the Air and the 
Blood paſs thro? the ſame Veſſel into contra- 
fy Parts: Which abundantly proves, that he 
who has not produced his Belief of the true 
Circulation in any Place of his Writings, nor 
produced one Argument for it, was intirely 
ignorant of the Manner of that Motion. 

13. Altho' Tam weary of writing ſo much 
on this Subject, yet I ought not to omit An- 
{wering a certain eminent Writer, who pro- 
duces theſe Words from H:ppocratess Book 
of the Regimen of Diet in Acute Diſtempers. 
eA Quinjie happens, when a large and gluti- 
uons Dejiuxion, either in the Winter or Sum- 

mers 
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mer, falls into the Jugular Veins, and thoſe 
Veins have attracted à more copious Flyw of 
Matter by an Increaſe of the eAmplitude of 
their Veſſels. Firſt, all this is falſe, and re- 
pugnant to the true Circulation. Again, he 
himſelf very juſtly owns, that the Arteries 
may be as well meant in this Place as thoſe 
which we call the Veins. But we allow that 
they are what we call now the JugularVeins, 
it only follows from hence, that the Blood 
moves in its Veſlels ſometimes faſter, and at 
others more ſlowly : But there is not a Word 
here of its true and circular Motion, But 
that Learned Perſon in part of his Writings 
prejudges the Queſtion in theſe Words. If 
you will allow me that the Blood moves, I will 
eaſily prove that it circulates too. But the 
Queſtion is not whether the Blood circulates, 
but whether Hippocrates knew that it did; 
nor ought we to infer, that becauſe it might 
have been found and diſcovered by wii 
Hippocrates did know, that therefore it was 
diſcover'd by Hippocrates ; ſince every Bar- 
ber knew the Neceſlity of a Ligature in 
Veneſection, which however did not give an 
Opportunity to the moſt acute Phyſicians, 
but within a few Ages, of diſcovering the 
Circulation, tho? it might have been diſco- 
ver'd more eafily from thence than any thing 
beſides, and much more eaſie than from the 
Words of Hippocrates, even thoſe which are 
ſuppoſed to contain it in the plaineſt Terms. 

14. But 
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14. But we muſt examine a Paſſage of 
Hippocrates in his Book De Morbo Sacro, 
where he has theſe Words: e great Num. 


ber of Veins, and thoſe very minute, proceed 


from all Parts of the Body to the Brain; but 


there are two large ones, one riſing from the 
Liver, the other from the Spleen, Now that 


| which is derived from the Liver runs in this 


Manner; one Part of the Vein is carried to 
the Right Hand, near the Kjdney aud the 
Loins, and downwards to the internal Part 

the Thigh, and reaches to the Foot, and is cal- 
led the Vena Cava. But the other Part 
ſtretches thro the Veins on the Right, and the 
Lungs upwards, and is divided into the Heart 
and the eArm. But its other Part ſtretches 
thro? the Throat, on the right ſide of the Neck 
upwards into the Skin it ſelf, where it is con- 
ſpicuous to the Eye; but it is concealed near 
the Ear, and there it divides, and its largeſt, 
thickeſt, and wideſt Part, ends in the Brain: 
But in the other Part, where the Vein is leſs, 
Part is carried to the right Ear, Part to the 
Eye, and Part to the Noſe : eAnd this is the 
Courſe of the Vein from the Liver. But the 
Vein from the Spleen runs to the left upwards 
and drwnwards, as that from the Liver, but 
leſſer and weaker. Now we draw in a great 
Quantity of Air thro) theſe Veins : For theſe 
are the Vents of the Body, as drawins the Air 
to them, and deriving it to the rei! of the Bo- 
dy, and cooling it in the Veins, and then emit- 
ting it again. From 
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From whence it is pla in, that what we call 


the Veins now attracted and emitted the Air 
in Hippocrates's Opinion; that is, emitted 
thro? the ſame Vents by which they attraQ. 
ed it. From whence it follows, that he who 
did not uſe an expreſs Demonſtration to in- 
culcate the Belief of the Circulation of the 
Blood, ought to be eſteemed ignorant of it, 
if he produced ſuch Principles as we have 
heard Hippocrates advance ; they being evi- 


dently to the Circulation as we at preſent 


underſtand it. 
Theſe Words follow ſoon after in the ſame 


Book, which deſerve our Notice. Now the 
Defiuxion is greater toward the Right than 
the Left, becauſe the Veins are larger, and 
more in Number there than on the Left, 4 
ſtretching from the Liver and the Spleen, 
From whence it is plain, that Hippocrates 
believed and delivered it as his Doctrine, 
that the Blood and Phlegm (which he makes 
to flow into all Parts) flowed thro? the Veins 
from the Liver and Spleen into all Parts of 
the Body, which is eatirely contrary to our 
Circulation, and ſhews that he was 1gno- 
rant of it. 

15. But it appears more clearly what was 
Hippocratess Opinion in this Point from his 
4th Book Of Diſeaſes. At the Beginning of 
that Book he ſavs, The Stomech, when full, 
is the Fountain of all Juices in the Body, but 
when emſty it drains from the decaying Hog 

But 
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Bat there are four other Fountains, each of 

which empties into the Body, (that is, the 
| Bile, the Blood, the Water, and the Phlegm, 
of which he was then ſpeaking.) After 
; | then theſe Fountains have received their Pro- 
ortions from the Stomach, and they are again 
5 emptied, they drain from the Body. It is cer- 
tain the Heart is the Fountain of the Blood, 
> MW the Head of the Phlegm, the Spleen of the Wa- 
ter, aud the Scituation of the Bile is in the 
Liver. Again, he farther adds in the ſame 
Book, But thoſe Parts which T have termed 
Fountains, when they are full, always tranſ- 
mit into the Body; but when they are empty, 
they are encompaſſed and drain'd by that on 
all ſides : eAnd the Caſe is the ſame with the 
Stomach ; For the Caſe is reſembled by this In- 
flance ; If any one pours Water into three or 
more Veſſels,and places them on a plane Surface, 
and at the ſame time diſpoſes it ſo that there 
is 4 Communication between them by Pipes; 
and then pours the Water gradually into one of 
the Veſſels till they are all filled ; for the Water 
will low from one Veſſel to the reſt till the reſt 
are filled. But when the Veſſels are full, if 
any one draws the Water out of one, the Wa- 
vas Iter will in its turn flow back (you ſee that it 

his I vill low back thro? the ſame Pipe that con- 
of Nveyed it) into the Veſſel, (that is, into the 

ll, NVeſſel from whence the Water is drawn ; ) 
but end the Water will be refunded from the Veſſels 
ody. Ii the ſame Manner as they received it. Ihus, 
314 M Wit hs 
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without Que fl ion, the Caſe is in the Body. 
And now TI think it is plain enough, that 
„ "ir? knew nothing of the true Cir. 
culation, ſince we may be abundantly con- 
viac'd from this Paſſage alone, that in his 
Opinion, the Blood and Juices irrigating the 
Body, flow backward and forward through 
the fame Canals like Water from one Veſſel 
to another, reciprocally flowing from that 
to the firſt thro? the ſame Pipe. However, 
we take Leave to add the Authority of e. 
riſtotlè in this Point, if that can influence an 
one. He, in the 4th Chapter of his Third 
Book of eAnimals, ſays, The Blood is derived 
from the Heart to the Veins; but the Blood 
does not arrive at the Heart from any other 
Part ; for that is the Original and Fountain 
f the Blood, and its jirſi Receptacle. It is 
plain, that eAriſtotle argues here againſt 
thoſe who believed the Blood returned back 
to the Heart thro* the ſame Canals. So that 
if we have any Regard to eAri/zotle, the O. 
pinion of Hippocrates is, that the Blood 
flowed and returned thro' the ſame Veſſel, 
as Water would do if put in Motion with- 
in a Canal cloſed up on all Sides, and at each 
End, which, in eAriſ/o:le's Opinion, who 
allows with Hippocrates, that the Heart 1s 
the Fountain of the Blood, is impoſſible; 
becauſe Streams do not flow back to their 
Fountains. But that we may not believe, 
that eAriſtotle thought that the Blood, Ting 
| 06s 
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does not return to we res the Heart the ſame 
Way it paſſed, any more ti S:rcams can 
return the ſame Way to tir tountains, 
did return back another V ay, ha- s, from 
the Arteries into the Vei-« read e ily what 
he ſays in the 5th Chapter os T, Book 
of the Parts f el. mal. ? 4 Proceed 
from larger into /i, till they dt e '4 narrow 
4 not to be ca dle of convey! the 5lood. 
And indeed, if Ariſtotiæ was as ignorant of 
the Circulation as theſęe Words of his prove 
he was, it is not credible that Hi; pocrates 
knew it, or that Ait diſcovered any 
Traces of it in his Writings. 
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DISS ERTATION 


UPON THE 


Circulation of the Blood in 
Boru Animals and Embryons. 


R. Harvey, after others, has 
N explained and demonſtrated 
8 5 


SN the Circulation of the Blood, 
Ee e Phyſicians imagined 

Ae culiar to born Animals. A- 
N 5 one who is but the leaſt 
converſant in that Art, will own that Phyſic 
receives great Improvement from that De- 
monſtration ; but nothing is more ſervice- 
able in Lite, nor can I imagine any Diſco- 
very to be more grateful to a Mind that 1s 
ſearching after the ultimate Cauſe of Things, 
that Cauſe which is known to God only, 
the Author of all Things, than to have dit- 
covered and acknowledged, that the Origt- 
nal of Animals ought to be derived from 
God himſelf. Becauſe it is now known, 


that the Blood is alternately received inn 
| an 
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and expelled out of the Heart of the Animal; 
wherefore neither any Heat, or Ferment, 
nor a Fluid, however impregnated with 
Salts and Spirits, nor any other Force conti- 
nually and not alternately impreſſed, expels 


the Blood, or nutritive Fluid, out of the 


Heart, or Region of the Heart: for if ſo, 
the expelled Blood would not return to the 
Heart, as being obſtructed by that Motion 
acting perpetually, and not alternately. But 
that Force alternately exerted in the Heart 
does not proceed from the Womb of the Mo- 
ther; for what proceeds from the Womb to 
the Heart of the Embryor, falls down into 
the Cavity of its Ventricles, and not into 
the Ducts of its Fibres, where the Power of 
Contraction conſiſts: Beſides, that the Heart 
of an Embryon, when freed from the Womb, 
is contracted, and the Blood circulates. That 
Power then 1s to be derived from ſome Part 
of the Embiyon. Now the Law of Circula- 
tion proves, that nothing 1s returned from 
any Part of the Animal to the Heart, which 
was not before conveyed with the Blood 
from the Heart to that Part; and I have 
my ſelf ſhewn, that the Secretion of Fluids 
in au Animal (either returning or unre- 
turning Fluids) is performed by the Neceſ- 
ſity of Circulation, which objects the Par- 
ticles of the Liquid to be ſecreted equal to 
the Size of the Orifice of the Secretory, and 
that there is no other Mechanical Account 
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of Secretion: and therefore that there are 
not only Secretory Veſſels and others exiſtent, 
before any aſſigned Secret ion, but alſo that 
the Secr-tion of the Powers refunded for the 
ContraQion of the Heart is performed he. 
fore any aſſigned Conſtriction of the Heart, or 
beforeany Circulation is commenced; or that 
the Contraction ofthe Heart, whichexpels the 
Blood to the Part which ſecerns the Body, or 
Powers tor the Contraction of the Heart is per- 
formed hefore any Secretion, or Refuſion, and 
Communication of the contractile Powers. 
Again, the Circulation ſhews us, that the 
Marrow of the Brain or Spiza Dorſi is that 
Part, from whence the Force that expels 
Blood alternately 15 impreſſed upon the 
Heart: nor is there, by any Changes and 
Metamorphoſes common to ſome forts of 
Animals, any Alteration made in thoſe Pow- 
ers, and their Relations, by which Life and 
Circulation does ſubſiſt in thoſe Creatures; 
and by conſequence the Communication be- 
tween the Heart and the Marrow of the Spi- 
2a is not changed. From whence it follows, 
that the Heart and the Medullary Subſtance 
have always a mutual Relation to each other 
by the fame Powers, and operating in the 
fame manner, and that this Relation exiſted 
in the ſame manner at the firſt Contraction 
of the Heart, as it does in a ſucceeding one. 
Wherefore the Powers of the Heart and Me- 
dullary Subſtance had the ſame Binn 
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and act together; and by conſequence no 
Animal is ever produced Mechanically. And 
from hence I draw this Conſequence, that 
the Fluid derived from the Male brings with 
it an Animal into the Womb and Ovaria of 
the Female, which before enjoyed the Cir- 
culation of the Blood, and the Benefit of 
Life. And I know not whether they who 
ſtile themſelves Theologians and Interpreters 
of Jove ever produced any thing more wor- 
thy of Jove, or more glorious to Mankind. 

1. But proceed we to other Matters, and 
explain ſome Qualities of the Circular Mo- 
tion proper to the Blood demonſtrated by 
Dr. Harvey, Now we may collect them 
from what follows. 

If a Fluid in which ſome ſolid Corpuſcles 
ſwim, flows thro? Canals, whoſe Sides con- 
verge to the Parts of Motion to which the 
Fluid it ſelf moves, or diverge from them, 
or if the Sides are parallel to the Line 
of Motion, the Motion of the Fluid 1s 
more eaſily and frequently obſtructed in 
the Canal, whoſe Sides converge to the 
Parts of Motion, than in a Veſlel of parallel 
Sides; and the fame Motion is more eaſily 
obſtructed in a Canal of parallel Sides, than 
in one whoſe Sides diverge from the Parts of 
Motion. And farther, the larger the Angle 
of the Vertex of the Triangle thro? the Axis 
of the Canal in theſe converging Sides, 15, 
the more eaſily and frequently is the Motion 

M 4 directed 
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directed toward the Vertex obſtructed: but 
the leſſer that Angle is, the more eaſily and 
frequently is the Motion of the Fluid toward 
the Parts declining from the Vertex ob- 
ſtructed. 

2. It is evident, if the Motion is from the 
Baſis to the Vertex, v. g. of a truncated Cone, 
it may eaſily happen if any ſolid Corpulcles 
ſwim in the Fluid) that the Fluid may carry 
a Solid, which may cloſe up the narrower 
Orifice of the truncated Cone : Beſide, by the 
Poſition of Solids ſwimming in a Fluid, and 
their continual Alteration by ſtriking againſt 
the Sides of the Canal, it is hardly to be pre- 
vented, but that ſome of thoſe Bodies being 
at laſt conveyed into a Section of the Veſſel 
ſufficiently narrow, may mutually ſtrike upon 
each other, and being ſupported by the Sides 
concurring with the Line of Motion, com- 
poſe a ſolid Arch, which will obſtruct all 
Paſſage. And it is evident that this Arch 
will be the firmer, as it 1s more forcibly 
1 by the ſucceeding Fluid. And in the 

aſt place it is plain, that this will happen 
more eaſily and frequently ceteris paribus, 
the more the Sides of the Cone converge, 
that is, the larger the Angle of the Vertex 
of the Triangle is thro* the Axis of the Co- 
nical Canal. 

3. If the Sides of the Canal are parallel, 
and ſo the Canal it {elf either Cylindrical or 
Priſmatical, Oc. it is evident that the firſt 

| Cauſe 
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: Cauſe of Obſtruction vaniſhes, ſince there is 
| I no Body which can enter ſuch a Canal, 
| B which cannot paſs thro? the Parts of it with 
che ſame Facility; but the other Cauſe ari- 
ſing from the caſual ftriking of the Solids at 
e Sections always the lefler towards the Parts 
„ of Motion, happens but ſeldom, nor will 
chat give any Obſtruction, ſince its Force 
y WW ought to be encreaſed by the Force of the 
r WM f{ublequent Fluid. This is alſo a Conſequence 
from what has been before laid down, ſince 
a Cylinder is a Cone, of whoſe Triangle 
thro* the Axis the Angle at the Vertex is the 
leaſt of all. 
4. But when the Motion is in a Canal, 
v. g. Which is Conical, from the Vertex to 
the Baſis, or thro' a Canal whoſe Sides di- 
verge from the Parts of Motion, no Accident 
ariſing from theſe Reaſons obſtructing and 
ſtopping the Motion, takes place: ſince a 
folid Corpuſcle which enters the narrower 
Orifice of the Vertex, may very ealily paſs 
thro? the larger Sections of the Canal, and 
the Corpuſcles cannot be ſo eaſily forced to 
ſtrike againſt each other, from the concur- 
ring Reſiſtances of the Sides; and if they 
accidentally ſhould compoſe an Arch, that 
being unſupported by the Sides of the Canal, 
would be eaſily carried away by the Force 
lei, I of the ſubſequent Fluid. 
| Or 5. From whence it follows, that in the ſmal- 
rſt leſt Veins, and at their firſt riſe (in which from 
ule | their 
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their ſmall difference of their Diſtance from 
the Heart, the Velocity of the Blood is equal, 
as in the neareſt Arteries) Obſtructions do 
not happen ſo eaſily and 1 as in the 
Evaneſcence of the Arteries; and that the 
Motion of a Fluid is more eaſily obſtructed 
in the Arteries, than in the Nerves. For 
the difference of the Velocities in the Arteries 
and Veins may be diminiſhed to ſuch a de. 
gree, as to become leſſer than any given 
Quantity; and therefore the Velocity at the 
Evaneſcence of an Artery, and the Riſe of 
a Vein is equal. But the difference of the 
Reſiſtances and Obſtructions happening 
within the Arteries and Veins is not al. 
tered, tho” you aſſume the Sections ever ſo 
near their common Vertex, ſince the Angle 
comprehended between the Side and Axis of 
the Cone remains the ſame always, and in 
every Part. 


From whence it follows, that in every Di- 
ſtemper, the Symptoms, which may as 
well ariſe from an Obſtruction of the Mo- 
tion of the Fluid in the eArteries, as from 
a Stoppage of the Motion of the Fluid 
thro the Veins and Nerves, it is always 
to be ſuppoſed, that the Fault is in the 
eArteries rather than in the Veins ang 
Nerves. 


6. Now 
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6. Now we think fit to give an Inſtance 
of this in the ſoporiferous Affect ions of the 
Brain, viz, a complete Apoplexy, a Carus, 
Coma, Lethargy, and Palſy ; which laſt, 
tho? not an Affection of the Brain, yet has 
a near Relation to an Apoplexy. They who 
have wrote upon theſe Diſtempers, have not 
ſcrupled to transfer the Cauſe of theſe Sy mp- 
toms, Which lies within the Veſſels, into the 
Nerves, or, as Dr. Millis ſpeaks, into the 
Pores of the Brain: whereas the Place of its 
Situation and Action is always within the 
Arteries, according to what we here prove. 
The famous Sy/vizs, in his 2d Book Of the 
Practice of Phyfic, diſcourſing upon the Apo- 
plexy, has this Paſſage: I am fully perſwaded, 
that the eAnimal Spirits may be made ſo hea- 
vy and devoid of Motion, that an Apoplexy 
may follow ; ſince it is evident from Experience, 
that Men upon the taking a Quantity of Opi- 
ates, or Spirits of Wine, have fell into a Slee: 
and an eApoplexy. The ſame Perſon, upon 
the Palſy, fays thus: I, ariſes from a Fault 
of the eAnimal Spirits, as often as they are 
made heavy and motionleſs by Opiates, or a 
Dizzineſs, And ſpeaking of a Carus, and 
a ſleepy Coma, The Cauſe of theſe Symptoms, 
ſays he, i from an Iuduction of a Narcotic 
Power upon the eAnimal Spirits, which de- 
prives them of their Motion. And laſtly, the 
lame Perſon, after a verboſe Diſquiſition a- 
bout the Nature of Opiats, concludes in the 

26th 
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26th Chapter of the ſame Book, That the 
Narcotic Power of Opium is join d to its ſul. 

hurous, that is, its oily Part, which renders 
the Animal Spirits ſlug giſh,. inactive, and more 
unfit for Motion. 

What Dr. Willis has ſaid upon theſe Di. 
ſtempers amounts to the ſame thing. For 
he affirms, that they ariſe from the Admilſ. 
ſion of a venomous Subſtance into the Brain, 
which either entirely extinguiſhes the Spirits, 
or forces them to retreat to the inner Parts, 
In his Chapter of a Let hargy, he ſays thus; 
Opiates ſubdue the exteriour Power of the Spi. 
rits, ſo that the reſt being diminiſhed and chaſed 
into the inner Parts, are oppreſſed and deſiroy'd, 
And becauſe the Nature of this Diſtemper 
cannot be explained, without accounting for 
the Cauſe of Sleep, it is worth while to hear 
what he ſays upon that Point, in the 16th 
Chapter of the Phyſiologica! Part of his Book, 
Of the Soul of Brutes. The eAnimal Spirits, 
ſays he, are the Subjest of the Brain, not f 
ths Cerebellum, otherwiſe the Pulſe and Re- 
ſpiration would ceaſe in the Time of Sleep. 
Since the Nerves that move the Heart and 
Breaſt, according to Willis, proceed from the 
Cerebellum. Thus the exteriour Animal Spi- 
rits of the Brain, either by a voluntary Moti- 
on (to this Caſe he refers the Powers ariſing 
from Muſick, and Laſſitude after Exerciſe, 
in which Cafes he ſays the Spirits contract 
themſelves into a leſſer Space) or by the In- 
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curſion of a foreign Body (to this he refers 
the Extinction of the Spirits by Opiates) 
withdrawing themſelves from the exteriour 
Pores of the Brain, where they uſually expa- 
tiate, retreat into its innermoſt Cavities, 
where they repoſe as it were at leiſure, and 
induce an equal Laſſitude upon the Spirits 
reſiding there, and reſtrain the Efflux of o- 
thers, which would flow into the N erves, 
and draw them into the ſame Repoſe. 

7. All this ſhews that Sui and Willis 
believed, that the Nature of theſe Symptoms 
of Opium, and the Cauſe of Sleep, could not 
be explained by any other Means, than by 
the introducing an obſtructing Body into the 
Nerves, that ſhould hinder the Motion of 
the Fluid that paſſes thro? them. But we 
here ſhew that there is no ſuch thing ; and 
by conſequence, that a Cauſe anſwerable to 
all Medicinal Uſes ought to be derived from 
a Body diſperſed thro? the extreme minuteſt 
Arteries of the Brain. 

8. It ſeems ſtrange that theſe Perſons 
ſhould receive no Light from the reading 
of a Book publiſhed by the Learned Joh 
Jacob Vepſer upon the Apoplexy. For he in 
the 25 2d, 25 1ſt, and 250th Pages, and in 
many other Places, ſays, The Head is dozed 
by Opium, by a plain Experiment, which is the 
notable Qualit) of Fermenting in Opium, or its 
converting into Vapours, (by which it turns the 
Serum into Yapours) and many of theſe Vas 

Fours 
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pours inſinuate themſelves into the Paſſages of 


the eAnimal Spirits, or Nerves, and in ſome 
meaſure obſtruct them ; for Opium operates by 
ſtuffing the Paſſages of the Nerves to that 
degree, as to deny a Paſſage to the Spirits : 
which is more probable than the fancied Fixa. 
tion of [ome eAnimal Spirits by the hot and ſu. 
dorific Qualities of Opium. So far this Great 
Man, who deſerves much of the Profeſſion 
of Phyſic. | „ 
9. It is plain that Vepſær was miſtaken, in 
placing the Operation of Opium in the Nerves, 
and not rather making it in the Veins. For 
there the Blood being in a quicker Motion, 
and warmer, is more eaſily turned into Va- 
pours : And when it is converted into Va- 
pours, it will neceſſarily diſtend the Arteries, 
and preſs round the Canals of the Nerves, 
and make its own Paſſage into them more 
difficult. But this is plain from what we 
have before demonſtrated. | 
That very Induſtrious and Learned Phy- 
ſician Etmuller would have done well in at- 
tending Vepſær's Obſervations on this Sub- 
ject : For Etmuller, in a Diſputation upon 
the Diaphoretic Power of Opium, publiſhed 
in the Year 1679, ſays, that Opium induces 
a certain Laſſitude and Heavineſs upon the 
Animal Spirits, and from them a Languor 
and Inactivity in moving the Fibres of the 
Organical Parts; for if we depend upon Et- 
muller”s Philoſophy, it reſtrains the Elaſtic 


Force of the Spirits. He 
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. He afterwards affirms, that there is no 
Alteration made in the Blood by Opium, ſince 
BB 2 Grains of Opium do not ſeem ſufficient to 
alter 20 Pound of Blood, and work upon fo 
great a Quantity to that degree, as to re- 
ſolve the Animal into a Sweat. He allows 
2 indeed that 20 Grains of Volatile Salt will 
t provoke a Sweat; bur then he advertiſes, 
1 ll that thoſe 20 Grains ſeem better to anſwer 
the Quantity of 20 Pound, than the 2 Grains 
n I of Opium. 
10. It is eaſy to obſerve, that we have 
anſwered theſe Notions in the 2d, 3d, ath, 
and 5th Paragraphs of this Diſſertation. But 
becauſe I fee many unwary Perſons every 
day drawn into Miltakes by Etmuller, it will 
not perhaps be unacceptable to ſift his Do- 
arine with ſome farther Accuracy. For he 
ought to know the manner how Opium ex- 
erts its Powers, who pretends to give a So- 
lution of the ſoporiferous Affect ions of the 
2 Bra in. 
at It is plain from theſe Paſſages of Etmuller 
1þ- | how difficult it is for one to diſentangle 
on {| himſelf from Preiudices: For while he de- 
jed I nies that the Blood is at all altered by Opium, 
ces | becauſe the Alteration, which refolves the 
he Animal into Sweat, requires at leaſt 20 
or | Grains of Volatile Salt of Hartshorn ; but 
he 2 Grains of Opium (more than which he 
jt. thinks it unſafe to give) is very diſproportio- 
tic nate to that Quantity; he does not at the 
He ſame 
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ſame time take notice, that 20 Grains of Vo. 
latile Salt are far more diſproportionate to 
an Ounce of Wine, if an Ounce of Wine 
will excite Sweat, or at leaſt from that 
Quantity of Wine which provokes Sweat in 
the generality of People. It is ſufficient, if 
the Force of Opium is to the Force of Vola. 
tile Sudorific Salt as 20 to 2, and to the 
Force of Wine as 480 to 2, if 480 Grains of 
Wine provoke Sweat. | 

11. But he does not at all explain what 
the Powers and Qualitics of Opium are ; nor 
does he inform us of any thing more than 
that the taking of Opium brings a Heavineſ 
upon the Animal Spirits, following the Ex. 
preſſions of Hias and Willis, (which Vep. 
ſer had clearly refuted) affirming that Opi- 
um acting not within the Arteries, but the 
Nerves, was the Cauſe of that Heavineſ, 
which is refuted by my Theorem. 

J ſhall then diſmiſs this Subject, after ob- 
ſerving that the famous Etizulter is evident. 
ly miſtaken, in affirming, that Hectical Per- 
ſons are freed from Night-{weats by the ad- I pr 
miniſtring of Opium. Here he has deceived w. 
himſelf; for Opium is proper for the quieting I the 
a Cough, which encreaſes Sweat by an im- I the 
moderate Agitation of the Bod; and if Opi- Þ : 
um is mixed with Potter's Autihectic Pow. tio! 
der, Salt of Saturn, and, as the bett Phyſi- 
cians practiſe, with the Jeſuits Bark, it di- fed 


miniſhes the Cough and the Sweats which Ithe 
that Jus; 
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that excites. But if Opium be given ſim- 
ply to Hectical Perſons, who have no Cough, 
it always excites Sweats. Thus much 1 
have obſerved for the Uſe of young Phyſi- 
cians. 

12. What T have deduced in the fifth place 
proves, that the Cauſe of thoſe Affections 
that provoke a kind of Sleep, exerts its Pow- 
ers within the Arteries. I ſpeak of that 
Cauſe, which being ſituated within the 
Veſſels, produces thoſe Affect ions. Neither 
do I here diſcourſe of the Cauſes that coagu- 
late the Blood, from whence we derive thoſe 
Affect ions ſometimes ; for theſe ought to be 

laced within the Arteries, as the Thing it 
* proves, and we have obſerved. 

For whatever can coagulate the Animal 

Spirits, that will firſt coagulate the Blood, 
and ſo will not enter the Nerves; becauſe 
we diſpute of the Cauſe of thoſe AﬀeCtions 
which reſemble a Carus, flowing or conſiſt 
ing in the Veſſels. 
Theſe things being ſettled, we may now 
proceed to explain thoſe Narcotic Powers, 
which ſo many Phyſicians would have to be 
the Cauſe of the ſoporiferous Affections of 
the Brain. 

13. The Phænomena or Symptoms men- 
tioned prove, that the Sweat is provoked by 
the taking of Opium, the Blood being rari- 


di- fed, and cauſing an unuſual Diſtention of 


the Arteries, as the Pulſe plainly informs 
us; whierefore if ſuch a Quantity of Opium 
N is 
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is taken, as is able to rarify the Blood in 
the Brain to that degree, that the ſmall Ar. 
teries ſituated between the Nerves {hall con- 
tract them extraordinarily, and deny a Paf. 
ſage to the Fluid inherent in the Nerves, the 
Animal will be thought to ſleep, and all thoſe 
Accidents will happen, which accompany 
ſoporiferous Affect ions derived from a Caufc 
flowing thro? the Veſſels of the Brain. 

The Heart will be contracted, and alſo 
the Muſcles which ſerve alternately for In. 
ſpiration, becauſe both theſe Muſcles and 
the Heart have no Antagoniſts; and there. 
fore a leſs Quantity of Liquor will ſuffice 
to contract them: But if the Force of Com- 
preſſion be every where encreas'd, by en. 
creaſing the Quantity of the Opium that 5 
taken, the Nerves at the Heart will alſo be 
too much compreſs'd, which will make the 
Pulſe beat little and ſeldom, and at laſt be 
—_ gone. Which thing not being ob- 
erv'd by Dr. Millis, made him abſurdly, 
and contrary both to the Senſe of Anato— 
miſts and the Doctrine of the Circulation of 
the Blood, affirm, that the Nerves which 
ſerve for involuntary Motion, vig. the Mo- 
tion of the Heart and the Thorax, are not 


affected by a Body which is ſaid to deſtroyf 


What is in the Nerves of the Brain, altho' 


an 


carried thro? the Arteries, which are all a- Hhi 
bout the Cerelrum and the Cerebellum. Nowſithi 


if this was true, the remaining part of the 
Opium that is taken mult be carried off by 
al 
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n all the Arteries which tend not to the Brain, 
and compreſs all the ſecreting Veſlels that 
n- lie about the ſanguiferous Veſſels, which are 
if. dilated by the Rarefaction of the Liquid that 
he runs thro' the ſmall Arteries. Therefore 
iſo Ml the Veſſels which make a Secretion of the 
ny all and Pancreatic Juice, are compreſs'd, 


17 and fo (if the Morbific Matter of a Diarrhea 

is ſecern'd thro* the Secretory, Pancreatic, 
%o 2nd _ Ducts) a Diarrhea will be there- 
In- by ſuppreſs'd ; the Canals of the Kidnics will 
and be compreſs d, and the Animal will not be 
ere. Mable to piſs. The Perſpiration thro? the Skin 
ee Mand Membranes will alone exert it ſelf, the 


om. N udoriferous Pores which are in the Ends of 
en · the Veſſels, and in the Skin, not being ſtop'd 
t is Mor hinder'd from acting, by the Dilatation 
3 be Hof the ſmall Arteries or other Veſſels com- 
the Ipreſſing them more than ordinary. The 
+ be Force of this Reaſoning lies in this, that 
ob-.) much ſoever the Perſpiration is en- 
rdly, Nrreas'd, it has no occaſion for particular ſe- 
nato- Nereting Veſſels, but throws it ſelf out of the 
on offores of any Veſſels, as well as ſecreting 
hich Yones. = 

Mo- 14. Whence it will be no difficult Matter 
e not explain the ſoporiferous, anodyne, and 
-ſtroy ſtringent Force of Opium, better than we 
altho' tan be inform'd out of Syl/v!u5's or Millis's 
all a- Fhiloſophy; and to ſhew that Wine and all 
Nowſther Liquors that are apt and ready to rare» 
of they, will be ſufficient to cauſe a Sleepineſs. 
WI by No Nav 

a 
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Nay it may be caus'd alſo by any Liquors, 
tho? not too apt to rarefy, if a Quantity 
large enough be taken, and ſo much of jt 
be carried to the Brain, as to produce the 
requir'd Dilatation, and conſequently a Con- 
ſtrict ion of the Nerves. For this reaſon, it 
is no wonder that ſome People become ſlee- 
py and drunk by drinking Water ; neither 
will the Cauſe of it be any longer hid; for 
(ceteris paribus) the mr Force of Li. 
quors, which cauſe an equal degree of Sleepi- 
neſs by different Quantities, is reciprocally 
proportional to the ſaid Quantities. There- 
fore any Volatile Salt will cauſe a Sleepineſs, 
and it is wrong to throw in any Remedy of 
that kind into the Veſſels to drive away an A- 
poplexy, unleſs the too great Viſcidity of the 
Blood require it: Neither muſt we uſe it to 
15 an Acid, for the Volatile and A- 
cid Salt of Amber attenuates viſcid Blood; 
but any Volatile Salt may be applied out. 
wardly to provoke Motion, juſt as is done 
with the Smoke of Vinegar. 

Any body may eaſily underſtand, that i f. 
there be two Animals, alike in other re (. 
ſpects, and having Nerves of equal Bigneſſes 
and equally diſtant from one another, which ,, 

have the Arteries of their Brain of unequal ;; 
Contents, the Animal who has the greatel , 
Arteries will be ſooneſt drunk, and he thaq . 
has the leaſt will ſooner have the Headach la 
For a greater Quantity is requir'd to thru 

Out 


— 
— 


71 


thru 
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out the Sides of a greater Artery to a given 
Degree of Tenſion, than the Sides of a leſ- 
ſer ; for the Quantity of Liquor muſt be as 
the Square of the Diameter. 

15. Icou'dadd to this what the Phyſicians 
of all Ages have ſaid of a Vertigo; but I 
will only quote two. The firſt is that Caſſius 
who publiſh'd Problems before the Year 
1400. His Anſwer therefore to the Queſtion 
why circular Motions cauſe a Giddineſs, is 
this: Circular Motions hinder Tranſpiration 
from being perform d, the Air thruſting in ve- 
hemently and hindering it ; and likewiſe as 
the Body is mov'd circularly, ſo are the Mat- 
ters within us. Since therefore they are agi- 
tated together with us, and cannot trauſpire; 
even when the Cauſe of their Motion ceaſes to 
act, they continue to go round in à Cirele. 
Aud ſuch a Motion of the Humours is the 
Cauſe why the Senſe imagines ſomething beyond 
Nature. This is what he fays, according 
to Geſzer's Tranſlation, 

Think ye that Dr. Willis ſays any thing 
more to the purpoſe ? Let us hear what he 
lays in his 7th Chapter of his ſecond Exer- 
ciſe Concerning the Soul of Brutes : The Spi- 
rita in the Brain are like Water in a Vial, 
which is turnid about together with the Veſſel 
that contains it; and when once a Vortex is 
made, the Water keeps its Motion ſome time, 
even when the Veſſel is at reſl: eAfter the 
ſame manner, when a Man's Head is turd, 

| N 3 the 
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the Spirits in the Brain are whirPd about, and 
have, as it were, * Mot ions, and ſome 
Parcels of them are obſcur'd, are carried here 
and there in Vortices, and often tranſverſly, 

16. I ſhall omit what has been put out 
on this Subject in Etmuller's Name; for it 
is evident that this Great Man wou'd have 

ubliſh'd his Works with Emendations, if 
lis ill Fortune had not hinder'd him: For 
all that was publiſh'd under the Name of 
Etmuller's Praftice, was only put out by 
ſuch as did it for the fake of filthy Lucre, 
Which I here mention, left any one ſhou'd 
look upon thoſe things to be mine, which 
Bookſellers will perhaps put out contrary to 
my Knowledge, and give out that I dictated 
them to my Scholars. 

I return to Caſſius and Willis. If they 
had known that the Obſtructions ariſe in 
the Arteries ſooner than in the Nerves or 
Veins, and that the Diſtention of the Veſſels 
produce the ſame Effects, as thoſe that are 
aſcrib'd to a Tumor, or a Matter that ob- 
ſtructs thoſe Veſſels (when we don't know 
the Quality of that Matter) they wou'd not 
have taught that a Vertigo aroſe from the 
Liquor of the Nerves being whirPd round; 
but they would have look'd for the Cauſe 
Of it in the Arteries. For the Make of the 
Nerves and the Brain, diſcover'd by the 
moſt Ingenious Malpighi, hinders any ſuch 
Effect, and ſhews thoſe things to. be 115 

which 
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which are alledg'd by Caſſius and Willis. 
17. But tho? ſuch Symptoms cou'd be ex- 
cited by the Liquor which flows thro? the 
Nerves, yet it is not right to attribute them 
to that Motion, which appears to be in 


things plac'd about us, that ſeem to turn 


round. Becauſe it is plain from Optics, 
that no Object appears remoy*d out of its 
Place, as long as its Image remains in the 
ſame place in the Retina, and circumſcrib'd 
after the ſame manner: But the circular 
Motion of the Liquor in the Nerves and Fi- 
laments of the Retina, docs not change the 
Place of the Image, Therefore we muſt not 
aſcribe the Giddineſs or Vertigo, which hap- 
pens to People that turn round, to the Vor- 
tices of the Liquors. Therefore if we wou'd 
know the Cauſes of a Vertigo, we muſt look 
into Lawrence Belliui's Book of the Diſtem- 
pers of the Head, where that Great Phyſician 
and Philoſopher demonſtrates, that a Vertigo 
is not occaſion*'d by a eircular Motion of the 
Animal Spirits, but (when it becomes a 
Diſtemper) by a Removal of the Retina or 
Nerve, by the Diſtention of the Arteries of 
the Eye. Whence it appears that he made 
uſe of ſuch Theorems as we do. 

18. Hitherto we have ditputed of the 
Theory agreeing with ſome Diſtempers ; 
now to ſhew the Uſe of our Theory, we 
muſt explain, what ſtead they may ſtand us 
in, in the Cure of thoſe Diſtempers. For in 

N 4 ſopo- 
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ſoporiferous Diſeaſes, generated after the 
manner here mention'd, firſt of all we muſt 
open the Arteries or Veins; all {timulatin 
Medicines muſt be us'd ; but ſuch Salts as 
are commonly calPd Volatile, and Spirits 
drawn from Harts-horn, Urine, and ſuch 
Subſtances, and ſuch Remedies alſo as ate 
calbd Cephalic, are not to be us'd. I know 
very well how many People I ſhall have 
upon me for this Aſſertion; but having 
exactly demonſtrated the Matter, I don't 
value the Opinion of the Multitude. Then 
I adviſe, that in a Vertigo we muſt not uſe 
any of thoſe Volatile Salts, but ſuch things 
as hinder the Rarefaction of the Blood: 1 
ſpeak of the Cure which muſt be made af. 
ter neceſſary Evacuation. For it 1s evident 
that inanidiopathicalororiginal Vertigo, no leſs 
than in an Apoplexy, the Arteries and Veins 
muſt be open'd ; but in any other the Patient 
muſt be made to vomit, and that for ſeveral 
Reaſons, For firſt of all a Vomit waſhes a- 
way the Filth of the Stomach, and the Paſ- 
ſages for Perſpiration become more free, 
which being ſuppreſs'd, had ſo encreas'd the 
Quantity of the Blood, as to cauſe a Vertigo, 
for the Reaſon ſhew'd by Bellini. Then 
that Liquor is waſl'd out, which after- 
wards being mix'd with the Blood, wou'd 
either have caus'd the Blood to encreaſe too 
much in Quantity, or to be too much rare- 
fied, and by that means have e Rl 
| | Ver- 


* 
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Vertigo. There are alſo other Caſes when 
Vomiting is neceſſary, When the Diſtemper 
ariſes from a foul Stomach. 

19. But let us ſee what Method of Cure 
agrees with Willis Theory. We know by 
Experience, that it is good to open a Vein 
in Apoplexies, (Obſerve here, that we ſpeak 
of ſuch an Apoplexy whoſe Cauſe is within 
the Veſſels) and that ſuch an Help does by 
manifeſt Reaſon expel ſuch a Narcotic Force 
as we ſpoke of. Now if the Spirits in an 
8 become unmoveable or torpid, by 
a ſoporiterous Body's being admitted into 


the Nerves, as Sylvins believ'd; or if the 


Nerves be ſo clogg'd up by ſuch a Body, as 
to hinder the 17 from paſſing thro' them, 
as Vetfærus will have it; or laſtly, if Bodies 
cauſing Apoplexies kill the outmoſt Com- 
panies of the Spirits, or their Centinels that 
ſtand at the Gates, as Willis teaches, we 
muſt let Bleeding alone, and have recourſe 
to a new and unknown kind of Remedy. 
For I don't believe that opening a Vein can 
recal to Life Companies of dead Spirits, and 
raiſe up the unmoveable and torpid ones, 
neither that it will draw out or diminiſh the 
Matter which clogs up the Nerves : But Vo- 
latile Salts, as they call them, and Spirits 
drawn off from Animal Subſtances by Chy- 
mical Fire, will be made uſe of by famous 
Men, but with very ill Succeſs. For I have 
{aid before, and again affirm, that ſuch og 
2 | an 
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and Spirits make an Animal lleepy, and like 
Opium, dull the Senſes, and {top the Jour- 
ney of the Spirits thro' the Nerves. But 
you muſt take care not to compare a Grain 
of Opium with a Grain of Volatile Salt ; for 
one Grain of Opium often produces the ſame 
Effect as ſixty or more Grains of that Salt. 
20. Having a great many Reaſons to ſup- 
poſe that the Naturg of Opium mult be like 
the Salts of Harts-horn, I perſwaded Mr. A- 
Jexander Monteith, an excellent Man, and a 
very famous Surgeon well skill'd in Chymi- 
ſtry, to make ſome Chymical Experiments 
upon Opium: He, kaving ofcen try'd the 


thing, ſhew'd me five Ounces and five 


Drachms of a Volatile Spirit as they call 
it) drawn from a.Pound of Opium, which 
perform'd the ſame Phenomena as Spirit of 
Harts-horn, and beſides from the Opium 
was drawn off an Qunce and 2 Drachms and 
a half of fetid Oil, and laſtly the Caput Mor- 
tuum, which ſmell'd like Harts-horn, weigh'd 
7 Ounces and 6 Drachms. So that it is no 
wonder if the fame things are perform'd by 
Volatile Salt, and Spirit of Harts-horn, as 
by Opium, if a Quantity fit, and prov'd by 
Uſe, be taken into the Stomach. 

I don't know whether it be worth while 
to obſerve what Sauctorius ſays in the 18th 
Chapter, Sect. 4. of his Statics, that he him- 
ſelf experienc'd, namely, that he perſpired 
more ſlecping than waking : becauſe aw 

what 
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what I have already ſaid, any body may 
know the Reaſon of it, eſpecially if the Sleep 
be cauſed by rarefying Medicines, and apt 
to occaſion Sweating. And the Force of it 
conſiſts in this, that Opiates cauſe Sweat, 
and that That which cou'd not obſtruct the 
{mall Arteries, cannot obſtruct the Nerves. 
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The Cure of FE VERS by 


E vAcuATTON. 


e eee believe that 
1875 


72. SAG continu'd Fevers ariſe from 
| 85 P = the ill Quality of ſome Liquor 
98 785 Tre or Body, exciting thoſe Symp- 
D toms which every body knows 

tobelong to Fevers; to which 
Body or Liquor they have given the Name 
of Morbific Matter. Some will have that 
Matter to be a Humour, which is common- 
ly ſecreted in healthful Bodies, but ſo chang'd 
in the Sick, as to occaſion the Symptoms of 
Fevers ; and which of it ſelf, that is, by the 
natural Puſh of the Blood, cannot be ſecreted : 
Some ſay that it comes from without (calling 
it the Miaſma) and joining it ſelf to the Liquor 
which muſt naturally A lecreted, excites 


re 
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Fevers. No matter which of theſe are in 
the right: for all things will happen in the 
fame manner, whether the Morbific Matter 
invades from without, or the Humour with- 
in be chang'd into Morbific Matter. 

2. Phyſicians embrac'd theſe Opinions, af- 
ter they had obſerv*d that moſt People in 
Fevers are depriv'd of the Tranſpiration 
thro? the Skin, or that other Evacuations, 
which belong'd to them as Animals, are 
ſtopꝰd or diminiſh'd. But theſe appear'd 
almoſt evidently to thoſe who obſerv'd how 
Fevers went off; for ſome appear'd to be 
carried off by Sweating, others by Plenty of 


Urine, and others by a Looſneſs ; and that 


there wou'd be a Criſis, when the Secretion 
was provok'd thro! any of thoſe Glands 
which carry the Humour out from an Ani- 
mal. Wherefore they imagin'd that there 
was ſome ſort of Matter that fed the Diſeaſe, 
which was to be expel'd from the Body of 
the Patient, after it had been made ready to 
flow, or ſo chang'd (by cauſing a Concocti- 
on and Digeſtion, as they call it) as to be 
eaſily rooted out of the Body. 

We ſhan't diſpute of that ſo much celebra- 
ted ConcoQtion, but only enquire what kind 
of Secretion or Evacuation mult be us'd 1n 
Fevers, if any is to be us'd. In which En- 
quiry we ſhall ſay nothing at all of the Cure 
by Blood-lerting, becauſe we are reſolv'd 
only to conſider thoſe Evacuations which are 
| com- 
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commonly made in a ſound Animal by Ways 
naturally open to them, and which Phyſicians 
endeavour to provoke, after Blood- letting, 
when they think it neceſſary, and Vomiting, 
if that be neceſſary; and indeed it is often fo. 

3- But becauſe now a days a great 
many People are of Opinion that Fevers 
ariſe from the ill Quality of the Fer- 
ments, which they ſuppoſe to belong 
to eyery Part, or to the ill Quality of 
the fermenting Parts of the Blood ; and 
Smatterers like this Opinion mightily, 
ſetting up for Philoſophers and Phyſicians, 
when they have got a few Words by the 
end: Ithought fit to give an account of this 
Subject in the Words of the moſt Ingenious 
Nicholas Steno, in his Preface to his Diſſerta- 
tion Concerning a Solid naturally contain'd in 
4 Solid. Theſe are his Words: 

Beſides the ſubtil Fluid which goes thro? all 
things, we obſerve at leaſt three Linde of Hu- 
ids in eAnimals, the firſt of which is Exter- 
nal, the ſecond is Internal and Common, the 
third Internal and Proper to particular Parts. 

By the External Fluid in Animals, I mean 
that Fluid which not only encompaſſes the Fu- 
id that we ſee like an eAtmoſphere, but allo 
touches the remaining Parts of the Surface of 
the eAnimal continuid thro the larger Holes, 
as the whole Surface of the Aſpera Arteria, 
the whole Surface of the Way of the Aliment, 
&c. Then, he lays, I call that the Internal 

| Fluid, 
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Fluid, which does not communicate with the 
External, but by the intermediate Paſſages or 
Strainers of the Capillary Veſſels. The In- 
ternal common Fluid is that which is contain'd 
in the Veins, Arteries, Lymphatics, and 
perhaps in the Nerves. 

The proper Internal Enid is that which # 
round about the Cafillary Veſſels of the com- 
mon Fluid, and is different according to the 
difference of the Places in which it is, &c. 

Then he adds, that the Reaſon why in 
different Places different Juices are excreted 
from the fame Blood, depends upon the Pla- 
ces themſelves, which, he ſays, is explain'd 
by the three following Conſiderations. 

I. The Conſideration of the Capillary Veſſels 

the internal common Fluid, which alone is 
regarded by thoſe Men that aſcribe all to a 
ſtraining thre divers Pores, of whoſe Opinion 
I have been for ſome time. 

IT. The Conſideration of a Proper internal 
Fluid, which alone obtains with thoſe that a- 
ſcribe a oper Ferment to every Part, 
who may be partly in the right, tho the Term 
of Ferment i built upon a Compariſon taken 
from too particular a thing. | 

III. The Conſideration of the Solid of every 
Part, which is follow'd by ſuch, as by attri- 
buting to every Part its particular Figure, 
pretend to know ſomething proper to each Part, 
which indeed we know nothing of, and which 
according to the Knowledge that w have 

; hit her- 
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hitherto. had of Matter, can be nothing elſe 
than the porous Surface of that Solid, and the 
fubtil Fluid going thro" thoſe Pores. I ſhowd, 
ſays he, make too great a Digreſſion, if I 
ſhuu'd apply what I have laid down to the Ex. 
Plicat ion of what daily 1 A0 in our Bodies, 
and can be explain d no other way : it is enough 
to hint here, that the Particles, which after 
various manners are ſeparated from the exter. 
nal Fluid, are carried into the internal common 
Fluid, by Strainers, from whence being alſo ſe- 
creted different Ways, and being by a new 
Straining tranſmitted into the internal proper 
Fluids, they are by Appoſition jeined to the ſolid 
Parts after the manner of Fibres or Parenchy- 
mals, s they are determiu d by the Property of 
each Part, unknown to us, and included in the 
Conſideration of the three things aforeſaid. 

4. But although in our Diſſertation of 
the Circulation of the Blood through the 
ſmalleſt Veſſels, we have ſhewn, that ſuch 
Ferments are not found in the Bodies of 
Animals ; yet, to be underſtood by thoſe 
who cannot comprehend a Mathematical 
Demonſtration, we {hall explain the thing 
ſo, that even Beginners may eaſily know 
what we mean. From what Steno ſays, it is 
plain that the Queſtion is, how it comes to paſs 
that ſo many different Liquors are ſecreted out 
of the ſame Blood, and after what manner ? 
Why Bile in the Liver, Urine in the Kidnies, 
and other Liquors in other Parts? The 
An- 
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Antients attributed it to a different Attracti- 
on, which Opinion may be better illuſtrated 
now by ſuch as underſtand Sir Jaac News. 
ton's Philoſophy, than it cou'd then be by 
them. Since that time a great many Phy- 
ficians having thrown out the Word Attrac- 
tion, wou'd have this performed by Fer- 
ments, which they ſuppos'd to be different 
in the different Glands or Strainers of diffe- 
rent Kinds. But we have ſhewn that there 
are no Glands, which ſhould be look*d upon 
as Strainers bord with Holes of different 
Diameters. We have alſo ſhewn, that the 
Orifices of all the Veſlels are ſimilar, and 
circular: whence it follows, that the firſt 
and third Conſideration of Steno are of no 
force. But it follows alſo, that if with theſe 
Men you lay aſide Attraction (which if 
you admit there will be no need of Ferments) 
for want of Glands that have Paſſages of dit- 
ferent Figures, the Ferments, or thoſe inter- 
nal Fluids which are proper to every Part, 
muſt be all waſh'd away and carried off b 
the Force of the Blood going thro? the Ar- 
teries. And if any are ſtop'd, that may ha p- 
pen as well in one place as in another, being 
ſtay'd by no difference of the Places (which 
is not any where ſuppos'd) and therefore 
the Secretion will be made thro' any part, 
without regard to any Ferment. | 
5. I have often wonder'd, that ſo many 
People wou'd ſuffer themſelves to be impos'd 
() upon, 
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upon, when at the ſame time they boaſted 
their Knowledge of the Nature of things: A 
reat many of the Antient Phyſicians and Phi- 
3 aſcrib'd to every Part of the Body, 
Oualities, or a Temperature made up of 
Qualities, by whoſe help, they faid, the Se. 
cretions and Actions were directed. Our 
Authors of Ferments juſtly look'd upon thoſe 
Qualities and Temperatures as a Refuge for 
Ignorance, becauſe they had been invented 
without Foundation, built upon no PHæno. 
mena, and known only by Name. There. 
fore they faid, that every Part had its par- 
ticular Ferment and Secretion. But the Na- 
ture of no one of thoſe Ferments is better 
known to theſe great Improvers of Phyſic, 
than the particular Nature of the Tempera- 
tures were to the Antients. Neither is any 
Property of the Ferment of any particular 
Part better known to theſe Adepts, than the 
Nature of occult Qualities to a Peripateti. 
cian, Whence it is too plain, that this Con- 
trivance has introduc'd no new thing in 
Phyſic, except Words, as J juſt now faid in 
my Diſſertation concerning the Circulation of 
the Blood thro the ſmalleſt Veſſels, when 1 
ſpoke of the Glands. 

6. Let us proceed to other Matters. We 
have ſaid, that it is obſerv'd that Fevers 
80 of by encreaſing the Secretion thro? the 

kia, ſometimes by encreaſing the Secretion 
through the Renal Glands, or by ng a 
Dias 
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Diarrhea thro? the Glands of the Liver, of 
the Pancreas, or the Inteſtines. We need 
not ſpeak of other Kinds of Criſes, unleſs 
any one will add to the reſt the Jaundice, 
which ſometimes comes upon a Patient as 
the Fever goes off. | 

Then we obſerve, that there are no ſe- 
creting Veſſels, and no Glands in our Bodies 
ſerving for Secretion, which cannot be en- 
creas'd to ſuch a Bulk, as to be able to re- 
ceive and ſeparate every Humour, even that 
which is naturally apt to be ſecreted in other 
Glands. For we have obſerv'd that in the 
Jaundice, the groſs Liquor which 1s natu- 
rally ſecreted in the Glands of the Liver, is 
then ſecreted in the Cuticular ones, and that 
the too great Influx of Saliva thro? its Glands 
is ſtop'd by cauſing the Patient to ſweat, and 
drawing off the Salival Liquor by the Cu- 
ticular Glands, we ſee that a Diarrhea is 
ſtopꝰd by turning the Humour into the Paſ- 
ages of Tranſpiration open'd by Sudorifics, 
and that a Spitting cures a Looſneſs, and 
that a Looſneſs being again excited, the 
Spitting will ceaſe, Which alſo, as well as 
other Secretions, is taken off by an abun- 
dant Flux of Urine. 

7. It is obſerv'd in Fevers eſpecially, how 
often any Liquor may go thro' any Paſſage 
dilated by Art or Nature, tho? there is no kind 
of Fever but what goes off for the moſt part 
dy the Glands, or rather by Sweat thro' the 

O 2 Pores, 
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Pores, ſooner than any other Secretion: 
therefore there is no kind of Febrific Matter, 
but what can be brouglit out thro' the 
Glands deſign'd for Tranſpiration. For tho 
part of the Blood (whether upon account of 
the fault of ſome Secretion, and an Hin- 
drance of the Motion of the Humours, or 
the ill Quality of the Fluid introduc'd thro! 
the Chyliferous Veſſels) or any Humour 
may be forc'd or chang'd into any Nature, 
yet that is not the thing wanted, but we 
wou'd only know in what Condition of 
Corruption it is chang'd or perverted, when 
it cauſes Fevers. 

For the Solution of which Problem Expe- 
riments muſt be made uſe of, which ſhew 
that it is a Property of the Febrific Matter, 
to be able to go off thro? any Veſſels, which 
uſually happens. But this thing will be 
more maniteſt from what follows, where 
we muſt conſider, in what proportion the 
natural Secretions are, and what Reaſonings 
may be deduc'd from the Knowledge of it 
to ſerve our preſent Purpoſe. | 

8. Namely from the 59th Aphoriſm of 
the firſt Section of Sauctorius, the Excretions 
made in a given Time have commonly this 
Proportion, that if the 

Excretion by Stool be as 4, 
That by Urine is as 16, and 
That thro? the Pores of the Skin as 45} +; 
or more. | 
; [ 
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It is plain by this that Perſpiration is a 
Secretion which is double the Sum of the 
other Secretions (we take here «the mean 
Quantity of the Perſpiration) and twelve 
times as great as the Excretion by Stool. 
Here we muſt obſerve, that the Excretion 
thro* the Mouth made by Reſpiration (which 
as Sauctorius in his th eAphoriſm, Sect 1. 
ſays, does amount to about half a Pound a 
Day) muſt be aſcrib'd to Perſpiration; for 
the Veſicles of the Lungs are no leſs expos'd 
to the Air than the whole Skin : neither 
can the Tranſpiration breaking out of the 
Veſſels and Veſicles of the Lungs, be natu- 
rally hinder'd, any more than that which is 
made at the Skin thro? the Veſſels that end 
there. For the Perſpiration is made thro? 
the Pores of the Veſſels that are expos'd to 
the Air. There are therefore ſudoriferous 
Veſſels like lengthen'd Canals tho? we ſhall 
make uſe of that Term with the Vulgar) in 
the Skin more than in the Lungs, in which 
there are no ſudoriferous Canals, If there- 
fore, to return to my Purpoſe, . that Excre- 
tion throꝰ the Mouth be added to the Perſpi- 
ration, the Cuticular Excretion will be the 
Triple of the Sum of the others, and fours 
teen times more than the Excretion by Stool. 
Wherefore the Perſpiration will be at leaſt 
ten times as much as the laſt mention'd Se- 
cretion in our Country. For the Perſpira- 
tion ariſing from the Lungs is equal to the 
2 0 3 Exceſs 
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Exceſs which one may aſcribe to the Perſpi- 
ration at Padua more than in England. 

9. Bectuſe Fevers (and ſeveral other Dj. 
ſtempers) ariſe as well from the Suppreſſion 
of the Cuticular Secretion, as from any other 
Suppreſſion, and that that Suppreſſion is 
double, or even triple of any other; there- 
fore the Suppreſſion of half or a third Part 
of the perſpirable Serum, will generate a 
Fever equal to that, which wou'd be oc- 
caſion'd by the Suppreſſion of all the other 
Secretions together. And becauſe the Cuti- 
cular Secretion 1s at leaſt ten times greater 
than that by Stool, therefore the Diminu- 
tion of the tenth part of the perſpirable Se- 
rum will raiſe a Fever equal to that which 
the Suppreſſion of the Stool wou'd occaſion, 
For the ſame Reaſons the Help of half or a 
third Part of the Perſpiration will be of as 
oreat Service 1n expelling a Fever, as the 
Help of all the other Secretions together; 
and the Help of a tenth Part of the Perſpira- 
tion will be of as great Service, as the whole 
Excretion by Stool, and the whole Perſpira- 
tion will do ten times the Service as ten times 
the Excretion by Stool. 

10. It is evident, that ſince the Matter of 
any Secretion may be carried off by encrea- 
ſing any other Secretion, and any Secretion 


may be encreas'd in any proportion by a 


proper Medicine; and laſtly, ſince Secre- 
tions may be fo encreas'd, as to have the 
lame 
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ſame Proportion as they naturally have, 
therefore a greater Quantity of Morbific 
Matter may, 1n a given time, be drawn by 
a Cuticular Secretion, than by any other, in 
proportion of the Quantity of the Cuticular 
Secretion which naturally happens, to the 
Quantity or Weight of anv other natural Se- 
cretion. Wherefore a Diſtemper will ſooner 
be carried of by making an Evacuation 
thro? the Pores of the Skin, than by any 
other Secretion, and that in the proportion 
mention'd ; eſpecially where the Pores of the 
Skin are very much open, after the manner 
declar'd at the End of the fecond Section, 
which will be repeated in the 1 2th. 

From this it follows, that a Diſtemper 
can't be ſo eaſily remov*'d by encreaſing the 
Secretion by Stool, as it can by encreaſing 
the Curicular Secretion, unlefs the Increaſe 
of the former be to the Increaſe of the lat- 
ter in an inverſe Ratio of the Secretions, or 
as the Quantity or M3/es of the latter is to 
the Quantity of the former in a ſound Body, 
Wherefore the Secretion by Stool mult be an 
hundred times greater than the natural, that 
there may be as great an Evacuation made 
in the Space of one Day, as is made by a 
Perſpiration ten times greater than the na- 
tural in the ſame Time; or elſe he muſt 


have a hundred Stools, who in a State of 


Health us'd to have but one; and two hun- 
dred or three hundred, if he us'd to have 
O 4 two 
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two or three. But he that in one Day in a 
State of Health us'd to have ten Stools, muſt 
when ſick (if he wou'd be cur'd by Stool) 
have a thouſand Stools a day. 

11. Then it follows from the Premiſſes, 
that if you have any Fever under hand (the 
ſame holds in any Diſtemper ariſing within 
an Animal) that it 15 ten times more pro- 
bable to cure it by Sweat than by Stool. For 
ſince the tenth Part of the Perſpiration, or a 
Perſpiration thro? the tenth Part of the Skin, 
is equal to and as eaſily caus'd as the Secre- 
tion by Stool ; therefore the Probability of 
the Cure to be effected by Perſpiration is ten 
times greater than the Probability of the 
Cure by Stool. For it appears that there is 
but one Chance for this laſt, and ten Chan- 
ces againſt it, that 1s, as many as there are 
Quantities of Perſpiration equal to it. And 
therefore the ExpeQtation of Stool is as 1 to 
11, and the Expectation of Perſpiration as 
10 to 11. (See the famous Hugens's Book 
Reaſonings on the Play of the Dice.) There- 
fore the Expectation of Perſpiration is ten 
times greater than that of purging by Stool ; 
or the Value of the firſt ExpeQation is ten 
times the Value of the laſt. Now it is the 
part of a prudent Phyſician to make uſe of 
the moſt probable Means of Cure. 

I ſaid that Fevers are for the moſt part 
driven away by Sweat, or by encreaſing 
the Perſpiration ſo as to make it ſenſible. 

h Sancty- 
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Sanclorius, in his gth eAphoriſm, Sect. 1, 2. 


ſays, that any cold Weather that happens in 
Summer hinders about a third Part of the 
Perſpiration, and that unleſs it becomes ſen- 
ſible, it generates Corruption, or Sickneſs. 
Thus far he ſays. But by Sweat or encreas'd 
Perſpiration I mean that that happens when 
the Humours are concocted. | 

12, We have hitherto ſpoken of ſuch Se- 
cretions which are encreas'd by a Medicine 
taken inwardly, and paſſing throꝰ the Ways 
where the Blood circulates. Wherefore, 
what has been ſaid of Secretion by Stool, has 
a Regard to that which is perform'd in the 
Glands of the Liver, of the Pancreas, and 
of the Inteſtines, the Encreaſe of which Se- 
cretion is made by Medicines properly pur- 
gative, or acting upon the Animal beyond 
the firſt Ways. 

For as to the Excretion which is made by 
help of lenitive purging Medicines, or freeing 
the firſt Ways from the Foulneſs ſticking in 
'em, they need not be any morereferr*d to Pur- 
gat ion, or the Encreaſe of Secretion by Stool, 
than the waſhing of the outward Skin ought 
to be. For theſe Lenitives only promote 
the Perſpiration of the Inteſtines like that of 
the Skin, and to be aſcrib'd to it; for when 
the Pores of the Inteſtines are open, a great- 
er Quantity of Perſpiration breaks out, than 
from an equal Quantity of the outward Sur- 
tace of the Body. And theſe Pores are open'd 


by 
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by Medicines waſhing off the Filth, and 
chiefly by proper Emetics. 

No wonder therefore, if when the firſt 
Ways are foul'd and daub'd over with too 
much Filth, by making uſe of a ſoftening 
Medicine which juſt waſhes, there appear 
ſometimes manifeſt Tokens of Concoction, 
and a neceſſary Quantity of Sweat breaks 
forth, the Inteſtines promoting it, when by 
an abſterging Medicine they are eas'd of the 
Burden of the Filth. 

We muſt here obſerve, that the Propor- 
tion of Secretion given by Sanctorius obtains 
in healthful Bodies, in which this excellent 
Phyſician has examin'd all that is voided by 
Stool, made up of what has paſs'd the Lacte- 
als, and what not. But we chiefly ſpeak of 
the Excrements ſent down from the Maſs 
of the Blood thro? the Hepatical and Pan- 
creatic Dus, and alſo by the Paſſages of 
the inteſtinal Glands. For in Bodies that 
are healthful and take no Phyſic, this Excre- 
tion thro? the Ducts, which draw their Li- 

uor from the Maſs of the Blood, is very 
mall in Quantity, and ſcarce perceivable in 
thoſe that go to Stool but ſeldom. Where- 
fore the Ratio of the Curicular to the Ven- 
tral Secretion will be much greater than the 
Ratio of 10 to 1, or even greater than the 
Ratio of io to 1, What may be deduc'd 
from hence 1s obvious to any ane. 


13. Let 
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13. Let there be two elaſtic Canals ha- 
ving ſimilar Orifices of unequal Diameters ; 
let them receive at every Pulſe Quantities 
of ſimilar Liquors proportional to the Ori- 
fices; and from the Knowledge of the Ele- 
ments of Mathematics it will follow, 

Firſt, That if the Number of Pulſes in the 
leſſer Canal be greater than the Number of 
Pulſes in the great one, in an inverſe Ratio 
of the Orifices, the Quantities of the Liquid 
which flow in a given Time thro? the une- 
qual Canals will be equal ; but the 218 
of the Liquid flowing thro? the leſſer will 
be greater than the Velocity of that flowing 
thro? the biggeſt, in a Ratio of the Pulſes. 

Secondly, If the Number of Strokes or Pul- 
ſes in the greater Canals be greater (that is, 
if the Turns in which the great Canal re- 
ceives its Liquor, come quicker in the ſame 
Time, or are more in Number than thoſe 
in which the ſmall Canal receives its Li- 
quor) the Quantity of the Liquor flowing 
thro? it in a given Time, Will be greater than 
that lowing thro? the other in a Ratio com- 

ded of the Ratio of the Number of the 
Pulſes of the Greater to the Number of the 
Pulſes of the Leſſer, and of the Ratio of the 
Orifice of the Greater to the Orifice of the 
Leſſer ; but the Velocity of the Liquor flow- 
ing thro' the great Canal will be to the Ve- 
locity of the Liquor flowing thro* the ſmall 
one in the given Ratio of the Pulſes. 


From 
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From whence it follows, that where the 
Pulſe is more quick than naturally, that is, 
where the Number of Strokes or Pulſes is 
greater in the Ratio firſt given (as it happens 
in Fevers) the Velocity of the Liquid going 
thro? the Arteries is greater than the natural, 
tho? the Pulſe is leſs than the natural, that 
is, the Canal is leſs, and not ſo much di. 
lated. Then if the Number of the Pulſes in 
the great Canal be greater, that is, if the 
Pulſe be both quicker and greater than the 
natural, the Quantity of the Blood going 
thro? in a given Time, that is, in the com- 

und Ratio mention'd in the ſecond place 
(this is often the Caſe in Fevers) and the 
Velocity of the Blood will be in the Ratio of 
the Pulſes, or as the Quickneſs of the Pulſe. 
Let thoſe whoſe Buſineſs it is, ſee how theſe 
Phenomena of the Pulſes may be explain'd 
by a Circulation of the Blood ſlower than 
the natural, aſcrib'd to Fevers by ſeveral 
Pretenders to Phyſic. 

This is what I thought fit to ſay of the 
Cure of Fevers by Evacuation. But take this 
Caution along with you, viz. that it is ab- 
ſurd at any time to ſay that Fevers are cur'd 
Without any previous Evacuation. For we 
did not intend to ſpeak of that kind of Phy- 
ſic, but only to ſhew the Ignorance of thoſe 
who have lately wrote, that Fevers were 
ſooner curd by a purging Medicine than one 
that promotes Peripiration. 


14. Since 
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14. Since I have fo often ſpoken of Perſpi- 
ration, I beg leave here to explain and de- 
monſtrate *Belliz”s Theorem; of which, tho? 
it is a very fine one, no body that I know 


of has given a Demonſtration. This is the 
Theorem. 


The whole Quantity of Perſpiration comin 
out of a Villus, or hollow Fibre, or ſmall 
Canal, whoſe Weight is one Scruple, is 
the thouſand two hundredth Part of a 
Scruple. 


This I will ſhew from the following 
Method. 

Sanctorius has a ffirm'd, that what is per- 
ſpir'd in the Space of 24 Hours, weighs 50 
Ounces, which Ounces amount to 1200 Scru- 
ples, that is, 50 4 24 9. Therefore in the 
Space of one Hour we perſpire 50 Scruples, 


; 0 
and every Minute of an Hour £22 „or the 


Quantity of 5 Weights, 6 of which make 
one Scruple. And as the mean Weight of a 
Man's Body is 150 Pounds, which are at leaſt 
equal to 60000 Scruples, or 50 * 1200 I, 
every Hour, from the whole Body will per- 
ſpire a Quantity nor leſs than the thouſand 
two hundredth Part of the whole. And 
therefore, every Part will in the ſame time 
emit the two hundred thouſandth Part of it 
ſelf, or in the ſpace of every Hour each 
Scruple 


| 
| 
| 
| 
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Scruple will emit by Perſpiration % of a 
Scruple. 

Now in a Man, the Sum of whoſe Vll, 
thro' which Perſpiration is perform'd, is the 
fixtieth Part of the Body, or of about 
Pounds, the ſaid Sum will be of at leaf 
x 000 9. Now thro? this 1000 9 of Villi muſt 
be ſweated out every Hour 50 of perſpir'd 
Matter, or thro? 1 9 every Hour will paſs out 


59 9 or 13 . Wherefore in the Space of one 

1000 20 

Minute, or , of an Hour will perſpire (out 

of 1 5) £9 or ——— of a Scruple, as was 
60x 20 1200 

found by that eminent Man Lawrence Bel. 

lint. 

15. And becauſe the Weight of the Per- 
ſpiration, ceteris paribus, anſwers to the 
Weight of the perſpiring Body, therefore in 
a Body weighing 120 Pounds, or 45000 
Scruples, the Perſpiration of 24 Hours will 
be equal to 990 Scruples, and the Perſpira- 
tion of every Hour to 37 4 Scruples. There- 
fore every Hour the Perſpiration of the whole 
Body (and therefore of every Part and Scru- 
ple of it) will be the thouſand two hun- 


dredth Part of it, becauſe 45000 9 are equal 


1 


Laſtly, in ſuch a Body, whoſe outer Skin 
or Cuticula, together with the Skin of the 


Womb, Lungs and Inteſtines, made about 
two 
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two Pounds, the Sum of the Villi thro? which 
the Perſpiration paſſes at laſt, is not leſs 
than 750 Scruples, or the 60th Part of the 
Body : for the Body was of 120 Pounds, or 
of 45000 Scruples. Now thro' 750 Scruples 


I 
every Hour 37 ; E were to paſs out, or thro? 


1 Scruple 14TH which are equal to 
750 20 


becauſe 20 « 37 4 are equal to 750. There- 
fore every moment, or every 60th Part of an 
Hour, there went out (thro? a Villas or ſmall 


Canal of one Scruple) — of a Scruple, 


or the thouſand two hundredth Part of a 


Scruple. Which was to be ſhewn. 


. „ 


A Short 


DISSERTATION 


CONCERNING 


The Effects of ACTDS and 
ALK ALTES in the Cure 
of Diltempers. 


SS OST of the Writers of the laſt 
Ape, whohave treated of Phy- 


27 
GE or at leaſt ſuch of them as 


25 JN RS = now eſteem'd, have aft- 

A firm'd that moſt Diſtem rs 
N did ariſe from an Acid Body 
flowing in our Blood. Some others of late 
have aimed, that all Diſtempers are occa- 
ſion'd by too great an Influx of an Alka- 
lic Body, or too great Plenty of Humours. 
Ignorance and Lazineſs, beſides an eager 
Deſire of Gain and Fame, produc'd theſe 
Sects; for it was eaſy to inculcate the com- 
mon Notions of Acids and Alkalies, und 

wit 
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with thoſe two hard and ſounding Words to 
ain the Applauſe of the common People. 


et us then examine the Matter in a few 
Words. k 

2, They that deduce all Diſtempers from 
an Acid or Alkali, ought to give ſome certain 
Meaning to thoſe Words: for if you ſay that 
an Acid 1s ſuch a Body as takes away a Di- 
ſtemper, when (as, is ſuppos'd) it has im- 
bib'd an Alkalic Salt, you both deceive your 
ſelf, and occaſion a Diſpute about a Word, 
and ſhew that you don't underſtand what an 


Acid of an Alkali is. One might as well 


ſay, that all Diſtempers and their Cures a- 
riſe from a Terreſtrial and a Celeſtial Mat- 
ter, calling that Terreſtrial which is cor- 
rected by the Celeſtial, and Celeſtial that 


which is moderated by the Terreſtrial. But 


it is evident, that unleſs a certain Meaning 
be fix d to theſe Words, the Diſpute among 
Phyſicians about Acids and Alkalies becomes 
as uſeleſs as a Diſpute about a Terreſtrial and 
a Celeſtial Matter: for ſince theſe Words 
have no certain Signification, and there mai 

be infinite Kinds of the Terreſtrial and: Ce- 
leſtial Matter, differing in Subtilty of Parts, 
Purity, and Simplicity of Miſtion ; as there 
are infinite Kinds of Acids, differing in Vo- 
latility, Fixity, and Purity, and one Acid is 


deſtroy'd by another. Hence it follows, 


that if a Diſtemper be ſuppos'd to be occa- 
ſion'd by ſome Acid, we don't from that 
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A Short 


DISSERTATION 


CONCERNING 


The Effects of ACID & and 
A LK A LIES in the Cure 
of Diltempers. 


J 0ST ofthe Writers of the laſt 
Age, who have treated of Phy- 
3M = {ic, or at leaſt ſuch of them as 
3 - 0 are now eſteem'd, have af⸗ 
NN VE firm'd that moſt Diſtempers 

did ariſe from an Acid Body 
flowing in our Blood. Some others of late 
have \Kirw'd, that all Diſtempers are occa- 
ſion'd by too great an Influx of an Alka- 
lic Body, or too great Plenty of Humours. 
Ignorance and Lazineſs, befides an eager 
Deſire of Gain and Fame, produc'd theſe 
Sets; for it was eaſy to inculcate the com- 
mon Notions of Acids and Alkalies, 2 
with 


* 
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with thoſe two hard and ſounding Words to 

ain the Applauſe of the common People. 
Let us then examine the Matter in a few 
Words. 

2. They that deduce all Diſtempers from 
an Acid or Alkali, ought to give ſome certain 
Meaning to thoſe Words: tor if you ſay that 
an Acid is ſuch a Body as takes away a Di- 
ſtemper, when (as is ſuppos'd) it has im- 
bib'd a Alkalic Salt, you both deceive your 
ſelf, and occaſion a Diſpute about a Word, 
and ſhew that you don't underſtand what an 
Acid or an Alkali is. One might as well 
ſay, that all Diſtempers and their Cures a- 
rife from a Terreſtrial and a Celeſtial Mat- 
ter, calling that Terreſtrial which is cor- 
rected by the Celeſtial, and Celeſtial that 
which is moderated by the Terreſtrial. But 
it is evident, that unleſs a certain Meaning 
be fix d to theſe Words, the Diſpute among 
Phyſicians about Acids and Alkalies becomes 
as uſeleſs as a Diſpute about a Terreſtrial and 
a Celeſtial Matter: for ſince theſe Words 
have no certain Signification, and there may 
be infinite Kinds of the Terreſtrial and: Ce- 
leſtial Matter, differing in Subtilty of Parts, 
Purity, and Simplicity of Miſtion ; as there 
are infinite Kinds of Acids, differing in Vo- 
latility, Fixity, and Purity, and one Acid is 
deſtroy'd by another. Hence it follows, 
that if a Diſtemper be ſuppos'd to be occa- 
ſion'd by fome Acid, we don't from that 

P Chy- 
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Chymical Theory refolve what Medica- 


ment to uſe, any more than if the Diſeaſe 


id not, or ought not to be ſuppos'd to owe 
its Origine to an Acid. Neither can one 
from ſuch a Theory know what fort of Al- 
kali to apply, not knowing what fort of 
Acid caus'd the Diſtemper ; neither alſo can 
it be known, whether an Alkali muſt be 
taken rather than an Acid, and be oppos'd 
to the Diſtemper ; and if an Acid muſt be 
us'd, what kind of Acid it muſt be. Nay, 
it is a Mercy if a Phyſician with this Theo- 
ry, does not in the fame dreaming way de- 
fine the Kind of the Acid, fit indeed accord- 
ing to his Theory, but in it {elf pernicious. 
Let the Patients think themſelves well us'd, 
when they fall into the Hands of a Phyſician, 
who attributes nothing to his Theory, but 
all to Practice. 

3. What remains therefore is, that we 
only learn by Uſe and Experience, what 
Remedy is proper for a given Diſtemper ; 
for finding of which Remedy this Theory is 
of no uſe, as being built but on few Obſerva- 
tions, and thoſe perplex'd ; it can therefore 
impoſe upon no one but an uncautious, nor 
pleaſe any but a lazy Perſon, who is not us'd 
to the Labour of the Mind. And what 1 
Tay of this Theory, TI have before ſaid of any 
other Theory not built upon a ſufficient 
Number of Obſervations, nor after an Aſtfo- 
nomical manner ; that 1s, ns. 55 

| uch 
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fuch Hypotheſes, which for want of a com- 


petent Number of Obſervations (and thoſe 
faithful ones) have not carried the thing fo 
far, as to bring it to be treated of Geometri- 
cally. TI have given an Example of it in the 
Diſtempers of the Eyes, (See Sect. 14, 15, 
16, 17.) which, God willing, I will illu- 
ſtrate in the Edition of the Problems of Caſ- 


Aus Felix, who was commonly called by the 


Name of Iatroſophiſt. *Bellizi gave an Exam- 
ple of it concerning letting Blood. 
4. But to come to the matter: It is ob- 


ſerv'd, that there is no fort of Evacuation, 


but what may be perform'd in the ſame 
Man, the ſame way affected, as well by Al- 
kalies as by Acids: For Sweat is occaſionꝰd by 
Acid Salt of Amber, and that Acid Volatile 


Salt which the French draw off from Silver 


and Tin. See the Memoirs of the Royal A. 
cademy at Paris for the Tear 1692. The 
Bones of Fiſhes, of all Animals, any Blood, 
eſpecially that of a Goat, Salt of Harts-horn, 
and ſeveral other Alkalies, do likewiſe pro- 
voke Sweat. The ſame things are alſo Diu- 
retic. But Spitting may be provok'd by 
Quickſilver, that has no Acid in it, and by 
corroſive Mercury made by an Acid, or the 
ſame Corroſive precipitated by an Alkali: 
It may alſo be occaſion'd by the Force of 
Cold ſhutting the Pores which ſerve for 
Perſpiration, or by a Stone {topping the U- 
rinary Paſſages. Wherefore all Maladies 
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which owe their Origin to Evacuations ei- 
ther ſtop'd or too much encreas'd, are nei- 
ther occaſion'd or to be curd by an Acid or 
Alkalic Body alone. 

5. Blood-letting, which carries off ſeveral 
Diſtempers, and occaſions ſome, does chiefly 
{hew that Diſeaſes owe their Riſe and Cure 
to other things than Acids or Alkalies. This 
alſo appears from the Monthly Courſes of 
Women, the Want of which occaſions feye 
ral Diſtempers, commonly aſcrib'd to the 
vitiated Quality or Craſis of the Blood, whe- | 
ther ariſing from an Acid or Alkali; as Pains 
in the Head, Ulcers of all kinds, Inflamma- 
tions, Convulſions, Fevers, Oc. which all 
are carried oft by the Return of the Mexſes. 
Nay there is ſcarce any kind of Diſeaſe, but 
what may and does ariſe from the Encreaſe 
or Diminution of the Mues, and may be 
catried off by their being reſtored to a Re- 
gularity. Here alſo we mult obſerve, that 
if the Abundance of an Acid or of an Alkali 
cauſes all Diſtempers, Blood-letting or the 
Monthly Flux is of no uſe : for ſince ſuch a 
Body mult be equally ſpread all over the 
Blood, it will go out of the Animal Body in 
proportion tothe Blood emitted, or be retain'd 
in proportion to the Blood reta inꝰd; and ſtill 
continues to be a Cauſe of a vitious Blood. 
I have always laugh'd at thoſe Men, which 
preferring an Hypotheſis to Experience, 
made uſe of that Argument againit Blood- 

letting, 
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letting, when they ouglit to have made uſe 


of it againſt the Suppolition, that Acids and 
Alkalies were the Cauſes and Cures of all 
Diſeaſes; they might alſo have made uſe of 
it againſt the regular flowing of the Mezſes. 
This was the Argument of ignorant Chy- 
miſts, who did not know that Blood-lettin 
did commonly let out the Morbific Matter, 
which is for the moſt part viſcid, and not 
prejudicial as it is an Acid or an Alkali; and 
the Blood by that means becomes fitter for 
Circulation and the Nutrition of the Animal ; 
and that it carries off ſeveral Obſtruct ions, 
eſpecially Inflammatory ones, as Bellini has 
demonſtrated in his Treatiſe of Blood letting. 
But if the Diſtemper was occaſion'd by any 
Salts freely wandering about the Veſſels, 
Blood-letting or the Monthly Courſes would 
be in vain. 

6. Jeſuit's Bark ſhews, that the Cure of 
Fevers js owing neither to an Acid nor to an 
Alkali; for whether you call the Bark Acid 
or Alkali, you will ſec ſeveral things, which 


like it produce Acid and Alkalic Liquors, 


and Acid or Alkalic Salts, which yet do 
not carry off Fevers like this Cortex, For if 
you aſcribe the Cure only to the Acid or Al- 
kalic Powers, you muſt aſcribe the Power 
of effecting that Cure to every other Bark, 
which has ſuch Acid or Alkalic Powers. 


And if you fay that there are ſeveral Kinds 


of Acids, and alſo of Alkalies, and that one 
LED 9 Kind 
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Kind of Acids gives a Tincture to one Kind of 
Alkalies ſooner than others, ſuch an Aſſertion 
will ſignify nothing. For firſt, all thoſe 
things would expel Fevers, ſome indeed 
ſooner than others, there being different In- 
tervals of Time, which does not happen; 
then you don't aſcribe the Cure to any Acid 
or Alkalic Body, but to a Body which is 
prov'd by Experiments to have ſeveral other 
Corpuſcles beſides the Acid and the Alkalic 
ones : and it is to thoſe Powers or Corpulcles 
that the Cure of Fevers is owing. For if 
the Forces were of the ſame Kind, and only 
different in Degree, that is, in Quantity ; 
any Acid or Alkalic Bodies would do the 
ſame as the Cortex Peruviauus, if a greater 
or a leſs Quantity (according as Uſe ſhewed) 
was given. For we know that it is not any 
Quantity of the Bark which expels a Fever, 
I believe the Experiment to be true, that an 
Infuſion of the Bark (commonly call'd Quiza 
Quiua) in Water, tinges with Red the Juice 
of Heliotropium mix'd with Water, as well as 
Acids do. But a Decoction of Saſſaffras Wood 
gives a redder Tincture to the Juice of the 
Fleliotropium mix'd with Water, for which 
rea ſon the Bark of Saſſafras ought to be more 
Acid than the Jeſuit's Bark: but yet Jeſuit's 
Bark cures intermitting Fevers much ber- 
ter. Laſtly, I caus'd ſome Chymical Ex- 
periments to be made upon ſeſuit's Bark: 
From twovounds of it was drawn an Acid 

Spirit, 


r 
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Spirit, which ting'd with a red Colour five 
1 11 52 and a half of Solution of Heliotropium 
or Juruſole; the fame ſort of Spirit was drawn 
off from ſeveral other Barks,not one of which 
could cure intermitting Fevers. Beſides, 
this very Acid Spirit drawn from Jeſuit's 
Bark does no good in intermitting Fevers : | 
wherefore it is plain that in this caſe an Acid 
does no Service, neither can any Benefit he 
hop'd from any degree or difference of Acids. 
Moreover, if you ſay that one Acid or oge 
Alkali differs from another, and that there 
are in the things themſelves ſome hidden 
Properties of thoſe Salts, then you fly off a- 
gain from the boaſted Powers of Acids and 
Alkalies, and fall back ſhamefully to occult 
Qualities, and ſuch Trifles. 

7. Tho'T have hereargu'd concerning the 
Virtue of an Acid in the Cure of Fevers, yet 
it 15 not improper to take notice, that a De- 
coction of Chamomile Flowers in Water tin- 
ges Syrup of Violets with Green, Solution 
of Turnſole in Water with Red, and Solution 
of Salt of Saturn with White. Here we 
have a Marine, an Acid, and an Alkalic 
Salt; yet theſe Flowers carry off an inter- 
mitting Fever with the ſame Succeſs as the 
Bark, tho” of a quite different Virtue with 
reſpect to the Acid Salt. But before J pro- 
ceed to other things, I cannot but take no- 
tice of thoſe Men, who us'd to object to me, 
when I gave my Lectures at Leyden, that 

P 4 the 
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the Powder of the Bark muſt of neceſſity 
ſtick in the Stomach, not being able to mix 
with the Blood upon account of its Gravity, 
tho? at the ſame time we know that it 
ſwims in Water, Oil, Spirit of Harts-horn, 
and rectiſied Spirit of Wine; to ſhew what 
detriment is brought to the Art of Phyfic by 
the ignorant Induſtry of ſome Men. 

8. Now for a Word or two to thoſe that 
deduce all Diſtempers from an Acid, and 

etend to cure them with all eaſe imaginable 
with an Alkali, The Honourable Mr. Boyle 
has long ſince ſhewn, that there is no Acid 
in the Human Body ; and yet how many 
cry, that the Ulcers in the Lungs ariſe from 
an Acid, and refer that ſharp Spittle, which 
Hippocrates takes notice of, to a corroding 
Acid? Bur, as I have often obſerv'd, there 
is nothing Acid in that Spittle, but a great 
Quaatity of Salt, or of a Salt Body like 
Harts-horn ; for this Spittle does not change 
Infuſion of Furnſole into a red Colour; but 
it turns Syrup of Violets into green, and 
makes the limpid Solution of corroſive Sub- 
limate become white. Of the ſame nature 
is the Water drawn from the Belly of living 
Patients fick of a Dropſy, as I have often 
experienc'd ; and therefore they are quite 
miſtaken, who have long affirm'd without 
contradiction, that a Dropſical e4ſcites is 
occaſion'd by an Acid gnawing the Lym- 
phatic Veſſeid. | | 
| 9. But 
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9. But leaſt our Alkalic Phyſicians ſhou'd 
triumph, by ſaying, that even according to 
my Obſervations all Diſtempers may be car. 
ried of by Acids, I wou'd have them ob- 
ſerve, that in many Fevers, Pains, Deliriums, 
old and inveterate Ulcers, and eſpecially of 
the Bladder, Penis and Uterus, the Bodies 
of Cantharides have prov'd very ſucceſsful, 
both apply'd Ser wan to the Skin, and al- 
ſo taken inwardly into the Stomach. But 
eight Ounces of Cantharides by the help of 
Chymiſtry have afforded me 13 Drachms 
and a half of Spirit more Alkalic than Spirit 
of Harts-horn, 12 Drachms of Salt more Al- 
kalic than Salt of Harts-horn, eight Drachms 
and a half of black fetid Oil, and three Ounces 
of Caput mortuum ſmelling like Harts-horn ; 
which being applied to the Skin of thoſe that 
imagine no Remedies but Acids to have an 
Virtue, wou'd cure them of that Madness. 
But if, when the Madneſs is over, the Spaſ- 
modic Motions, and Grief, and Deſpair of 
Succeſs, ſhould aMict them, they muſt make 
uſe of the Roots of Caſmunar Zedoary, and 
the wild Valerian, whoſe Decoction with 
Water tinges Syrup of Violets with Green, 
and Turnſole with Red, and which may alſo 


ſerve for a Remedy to thoſe who attribute 


all to Alkalies. The Patrons of either Sect 
will be cur'd by the Ipeca-coarna, or Virginia 
Snake-weed, if they have a Dyſentery, or 
want an Alexipharmacon : becauſe a De- 


coction 
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coction of theſe Roots in Water tinge Turn- 
ſole with Red, and Syrup of Violets with 
Green. But I am at a loſs to think how 
theſe Gentlemen will go about to cure them. 
ſelves ; for it is pleaſant and uſeful to be. 
come a Philoſopher and a Phyſician in two 
Words. But a Philoſopher and Phyſician of 
this ſort, in order to diſprove my Opinion, 
will in vain have recourſe to white or black 
Hellebore, both which Roots tinge Turnſole 
with Red, and Syrup of Violets with Green; 
and therefore can neither be a pure Acid, 
or a pure Alkali. 
10. Now T'll give you an eaſy Demon- 
{Kration of two T heorems deduc'd from the 
| Honourable Robert Boyle's Diſcoveries. The 
| firſt is this: . 
There are no Fermentations of the Blood 
in the Human Body, ſince Mr. Boyle has 
fhewn that there is no Acid in it. 
Then, the Plants that we eat, how full 
ſoever of Acid they are, yet they are ſoon 
chang'd into Alkalies by the Action of the 
Stomach, and of the Lungs and Heart, which 
cauſe the Circulation of our Fluid; thers 
fore Acids are ſo far from cauling or curing 
Diſtempers, and of deſtroying the Alkalic 
Salts of the Blood, that Acids receiv'd into 
the Blood do rather beget an Alkalic Hu- 
mour. No body doubts but that there 15 
Marine Salt in the Blood, or a ſmall Quan- 
tity of Salt like Sea-Salt ; and That the 5 
| Mr. 
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Mr. Boyle Thews evidently : But R. 

Vieuſſens has of late pretended to find an A- 
cid in the Blood, having (as he ſays) endea. 
vour'd to go farther than Mr. Be This 
Raymond from fifty Pounds of Blood drew off 
half an Ounce of Acid Spirit, after he had 
mix'd in about an Ounce of Salt coming 
from calcin'd Blood, with three Ounces of 
Bole or Earth, by help of a reverberatory 
Fire. Theſe are his Words: Now the mean 
Quantity of Blood flowing in an Human 
Body ſcarce exceeds twenty Pounds, and 
therefore if what Raymond ſays be true, the 
Quantity of that Acid Liquor, which cou'd 
be drawn from the whole Mals of my Blood, 
would not exceed an hundred Grains, in 
which Liquor there mutt be a great deal of 
Water: therefore that Salt may be look'd 
upon as nothing. But Raymond does not 
obſerve, that that Acid Spirit comes from the 
Bole ; for three Ounces of Bole in Glaſs Veſ- 
ſels have eaſily been made to yield about a 
Drachm and a half of Acid Spirit. I take 
every Day five Scruples of Sea-Salt at Din- 
ner: Raymond unknowingly drew a Spirit 


from a Salt like this, or the Spirit or Acid 


Phlegin of the Bole. From theſe things there- 
fore 1t is plain, that Sea-Salt quickly changes 
a Acid Salts into Salts like the Salt of Harts- 
horn, by the Force of the Circulation of the 
Humour flowing in the Body of the Animal; 
and that Raymond Vieuſſeus's great Book of 


Prin. 
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Principles is ridiculous almoſt from the Be- 
ginning to the End. 

But to return to the Matter, I have found 
by Experiments, that the greateſt part of 
the Remedies of the fierceſt Diſtempers have 
nothing in them of Acid or Alkali, or of a 
Body made up of both : and therefore that 
thoſe who aſcribe the Cauſe or Cure of all 
Diſtempers to Acids or Alkalies, are altoge- 
ther in the wrong. 
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OBSERVATIONS 


Concerning 


Womens Monthly Courſes. 


F young Animals excreted as 
much as they take in, they 
would not grow ; therefore 
in an healthful and rowing 
yl Animal a greater Guantity 
of Blood is daily accumula- 
ted than has been or will be loſt. The 
Quantity of this accumulated Blood is known 
from the Encreaſe of the Bulk and Weight 
of the growing Animal. Hence it is plain, 
that in an Animal that has done growing, 
there is a greater Quantity of Blood accu- 
mulated than that which before was loſt. 

2. For whilſt Animals grow, the Sto- 
mach, or the Heart, is encreas'd in ſuch 
manner, as to be in a Ratio of their Bulk ; 
if we compare the Stomach and Heart with 
the other Muſcles and Membranes : But the 
Forces 
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Forces of the Stomach and Heart are en- 
creas'd in proportion to their Bulk; therefore 


the Encreaſe of Forces is proportional to the 


Encreaſe of Bulk. 'This 1s plain in the Heart, 
and in the other Muſcles, and therefore in 
the Stomach, if it has only the Force of a 
Muſcle ; for from a greater Stomach, 
Which has a greater Number of Glands, and 
abounds more with warm Effluvia; will pro- 
ceed a greater Quantity of Ferment ; and a 
greater Quantity of Heat will ariſe, either 
out of the Stomach, or the Viſcera next to 
it, which are encreas'd together with it ; 
and for that Reaſon a greater Quantity of 
all ſorts of Eflavia, which, as ſome will 
have it, the Stomach throws out, to change 
the Food into Chyle. | 

3. Becauſe ina growing Animal the Ven- 
tricles of the Heart did receive and throw out 
a greater Quantity of Blood than what was 
equal to the Quantity loſt, that is, great- 
er than the Nutrition and Reparation of the 
Body only would require ; therefore it is 
pla in, that when the Body ceaſes to encreaſe, 
there is alſo a greater Quantity of Blood ge- 
nerated in a found Animal, than what is 
ſufficient for the Nouriſhment or Repairing 
of the Loſſes of the Body: Since the Stomach 
and the Heart are encreas'd in proportion to 


the ſimilar Viſcera, and the Forces of ſimilar 


Viſcera are encreas'd in proportion to their 
Bulk, Therefore the Queſtion is, in what 
Pro- 
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Proportion the Blood is accumulated above 
that Quantity Which is neceſſary for Nutri- 
tion, and to repair the Loſſes of the Blood 
loft, in Animals that have done growing, 
and have not their Magnitude any way en- 
creas'd. 

4. Let us examine the Effect of this thing 
in ſome Animals. We obſerve, that in Wo- 
men that have almoſt done growing, an 
Hemorrag y is every Month excreted through 
the Veſſels of the Womb, and they have a 
Flux of Blood out of their Books during a Pe- 
riod known to every Body. If the Quantity 
of Blood expell'd at that time be divided by 
the Number of Days and Hours between two 
Courſes of Blood, you will have the Quan- 
tity of Blood which is daily and hourly 
added over and above what is loft ; and you 
will alſo find how much Blood muſt be accu- 
mulated that it may be able to make its Wa 
every Month thro? the Veſſels of the Womb. 

5. It is evident, that in Animals that walk 
erect, the Momentum of the Blood is leſs 
thro? the aſcending than thro? the deſcending 
Aorta; and therefore that in the ſaid erect 
Animals, the Blood is carried with a greater 
Momenium or Force through the deſcendin 
Trunk of the Aorta, than thro' the Aen. 
ing Trunk of it in prone Animals. Then it 
is plain, that the Blood flows in greater 
Quantity through the deſcending Aorta in 
thoſe erect Animals, in which the deſcending 


Aorta 


8 
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Aorta has a greater Number of, or leſs reſi- 
ſting Ramifications, than in thoſe that have 
fewer, or more reſiſting ones. 

6. Now Women (who are upright Ani- 
mals) have more and larger Ramifications 
from the 3 Aorta than Men, name- 
ly the Arteries of the Womb, (I-call deſcen- 
ling Horta any Ramification of it) then in 
Women the deſcending Branches are of leſs 
Reſiſtance than they arein Men. For thoſe 
that are in the Womb having no Support, 
are for the moſt part expos'd to the free and 
unreſiſting Air. And therefore in Females, 
(I: ſpeak of erect Animals) ſooner than in 
Males, this Monthly Flux of Blood is fre- 
quent, and mult paſs thro' the Womb. 

Hence it will be plain, that prone Ani- 
mals have not that periodical Flux of the 
Womb, nor erect Males, unleſs upon Ac- 
count of ſome particular Cauſe. For we 
don't lay down as a Cauſe of the Menſes, 
ſuch a Plethora as is capable of breaking any 
Veſſels, c. For Obſervations ſhew that on- 
ly Veſlels ofthat Nature ſerve for that Flux. 

Laſtly, We ſhall not hereafter wonder that 
ſome Difference 1s obſerved between thoſe 
Actions which depend upon the Brains of 
Males and Females, ſince from what has 
been ſaid it is plain, that a greater Quantity 
of Animal Spirits are ſecreted in a given 
Time in the Males than in the Females; and 


if we ſpeak of any other Flux, we ſhall find 
ſomething 


* 
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ſomething for our Purpoſe in the 65th and 
66th Aphoriſm of Santtorius, Sect. 1. where 
he has theſe Words; The Bodies of Men in 
Health, who uſe very moderate Food, are eve- 
ry Month heavier than ordinary, viz. about 
one or two Pounds; and about the End of the 
Month they return to the uſual Weight, like 
thoſe of Women; but the Criſis is made by the 
Urine*s being more plentiful or more muddy. 
From the following Aphoriſin, Before the 
ſaid Monthly Criſis made by Sleep, either the 
Weight or the Wearineſs of the Body is ſenſi- 
ble, and at lad all things are quieted by a 
more plentiful Evacuation of Urine than ordi- 
mary. Note, That we don't reckon as a 
Cauſe of the Monthly Flux, a Plethora, in 
reſpect of all the Veſſels, or that which hap- 
pens in any Place, and breaks the Veſſels, 
however ſmall they are; but ſuch a Pletho- 
ra as affects the Veſſels of the Womb, or 
thoſe Veſſels which are expos'd to the Air in 
the loweſt Place, Oc. 
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Of the Encreaſe of the Quantity 
of the Blood in the Natural 


State, and the Proportion of I 


that Encreaſe. 


1. Me F we ſhould every Day ex- 
1 crete as much as we 3 
31 we ſhould never grow, and 
e there would be no Encreaſe 
WV of Body in young Animals. 
: 2. Therefore in young 
Animals the Quantity of the Blood is encrea- 
Ted, and the Queſtion is, In what Propor- 
tion ? 
From the Encreaſe of Weight it is eaſy 
to know how much any one is grown ; but 
becauſe that Encreaſe is fo little every Day, 
that Sanctorius not weighing to a Nicety, 
look'd upon it as none, the Body muſt be 
ME | weighed 
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[ 
i 
f 


Womens Monthly Courſes. 227 


weighed not every Day; but every half 
Year or Year; and this Encreaſe of Weight 
thus found, and divided by the Number of 
Hours or Days, will give the Encreaſe of the 
Blood which nouriſhes each Day and each 
Hour. 

4. But by this Encreaſe one may know 
how much the Blood, partly fluid, and part- 
ly join'd by Appoſition to the Fibres, is en- 
creaſed, or the Sum of each Augment; for 
the fluid Blood is equally heavy with that 
which is harden'd, and the Blood which is 
accumulated does not immediately nouriſh 
and grow hard : but yet we can't know 
by Weight how much Blood is gone into 
Nouriſhment and Encreaſe of the Body, and. 
how much the Exceſs of the flowing Blood 
in the Veſſels is ſeparate from each other, 
for every Day. | 

5. Sanctorius obſerv'd that the Excretion 
in Men was perform'd every Month by 
Sweat, Stool, Urine, or Hemorragy, more 
at one Time than ordinary ; but that it often 
was made thro? ſeveral Places, ſo that the 
Evacuation made thro? any one Place is too 
little to be obſerv'd in a rude Manner; be- 
ſides, ſome of thoſe Evacuations are ſuch as 
may be attributed to an Accumulation made 
without the Animal, from which we cannot 
make an Eſtimate of the Quantity of the 
Blood. | 


'Q- 2 6. Theres 
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6. Therefore the Quantity of the Encreaſe 
of the flowing Blood, which is not yet har- 
den'd, muſt be found ſeparately from the 
Quantity of the Blood which is gone to the 
Nutrition and Encreaſe of young and grow- 
ing Animals; it mult, I ſay, be found from 
ſome Evacuation made in a ſufficient Quan- 
fity, and all at once, from the Blood 
Veſſels themſelves, and under the Form of 
Blood ; for the Evacuation made by Urine 
is made from Places without the Animal, 
in which the Excrement may be accumula- 
ted, the Blood at the ſame time not being 
encreas'd. 

f 7. Therefore to make an Eſtimate of the 
Quantity of the Blood ſeparately from the 
| nutritious Blood, it muſt be done from the 
| Evacuation of the Blood made all at once, 
| | and for a {mall time, which may be long e- 
| nough tor Obſervation, but not made by any 
Ferment proper to the excerning Part ; for 
we could not by that Method eſteem what 
is the Encreaſe of the Quantity of Blood ; 
beſides, it has been ſhewn, that there are no 
{ſuch Ferments in an Animal, and that there 
are no ſuch Difference of Pores in the Parts 
to which that Evacuation may be afcrib'd. 

8. Neither {hall we here conlider any at- 
tracting Forces, either of the Blood, or of 
the Veſſels, or of any other Bodies; we ſhall | 
only ſee what the Force of Gravity has to do | 
in the Solution of this Queſtion, nde | 

accord- 
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according to the Diverſity of Veſlels in ſome 
Animals. 

9. Becauſe we ſee and conſider no Force 
of the encreaſed Blood, except that of Gra- 
vity ; (for there is no the commonly 
known) it will be evident that that Evacu- 
ation muſt be made from the loweſt Part of 
the Body where the Sides of the Veſſels are 
perpendicular to the Horizon, and therefore 
the Force of Gravity greater. 


5 Io. But becauſe cven in the greateſt A- 
nimals the Interval of the upper and lower 
4 Part is ſmall, therefore the Exceſs of the 


Gravity of the Fluid in the lower Part is 


2 very ſmall; therefore that deſir'd Excretion 
C of the Blood muſt be made in that lower 
0 Part, or the Part of that Part which is inter- 
3 woven with ſeveral Veſſels of ſmall Reſi- 
— ſtance, that is expos'd only to the Air. 

y 11. Whence it follows, that this Excretion 
1 is ſcarce obſervable in thoſe Animals which 
it Nature has made prone, and ſuch whoſe 
; lower Parts that are inter woven with Veſ- 
10 ſels are not expos'd tothe Air; or in which 
re the Sides of the Veſſels which are expos'd to 
ts the Air tend not downward : Therefore no 
. Brutes (except Monkeys, which go often e- 
Is rect) have ſuch a viſible Excretion. 

of 12. Then it follows from this, that Wo— 


all Y men rather than Men muſt be liable to this 
do } Excretion, becauſe they have their Womb 
Pd fituated in the loweſt Part, having Veins 
d- | Q 2 n- 
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conveniently, the Veſſels expos'd to the Air, 
and perpendicular to the Horizon, their 
Sides being naked and looking outwards, 
and having nothing to ſupport them; there- 
fore Women mult have this Excretion thro? 
the Womb. 

13. It follows alſo, for the ſame Reaſons 
that Men whoſe Hemorrhoidal Veſſels are by 
any Means encreas'd and widen'd more than 
ordinary, may have ſuch am-Excretion. 

14. And in either Sex before the Blood 
begins to flow, there muſt be a Pain and 
Tenſion of the Veſſels, and all ſuch Symp- 
toms as accompany Tenſion. 

15. But the Quantity of Blood thus ex- 
creted every Month, divided by the Num- 
ber of Hours and Days, will give the Quan- 
tity which every Day or Hour is generated, 
more than what had been carried off or ſpent 
in Nutrition that Day or Hour. Therefore 
it is no wonder if all thoſe horary or daily 


Quantities added together make up a Bulk of 


ſuch a Weight as to be able by its Gravity 
to break the Veſſels of the Womb, and cauſe 
a Periodical Flux almoſt every Month. 

16. Wherefore the encreaſed Weight of 
the Body found every Day, if you take from 
it the Weight of ſuch a Part of Menſtrual 
Blood as belongs to it, will be the true 
Weight of the hardening Blood, or of the 
Blood which goes into Nouriſhment every 
Day or Hour. 


I 7. 
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17. We may ſay, that the Menſtrual 
Blood of Women ſweats out thro? the Villi, 
or {mall Ends of the vaniſhing Arteries, or 
the Beginning of the Veins of the Womb, or 
from their Limits; or, becauſe the Arteries 
and Veins are continuous, and at their 
Meeting make a Parabolick Line, the Ver- 
tex of it being the ſaid Place of meeting, 
therefore we ſay, That the menſtrual Blood 
flows thro” the Vertices of the ſanguiferous 
Veſſels. 

18. Now the Blood fiows thro? the Ver- 
tices of the Veſſels in Women ſooner than 
Men, becauſe in Women there are more 
ſanguiferous Veſſels about the lower Parts 
expos'd to a free Space than in Men; for a 
Man is a Woman without a V% mb. There- 
fore the Blood runs in greater Quantity to 
the lower Farts of Women than thoſe of 
Men, Oc. 

19. Therefore becauſe the Women have 
more ſanguiferons Veſſels expos'd to a free 
Space than Men, the Blood bv its Gravity will 
diſtend thoſe Veſſels of the Woman, and tear 
aſunder the Lilli or hollow Fibres, and fo 
run out, as ſoon as the Women are old e- 
nough, for the Blood to be in ſuch Quanti- 
ty as to fill up the other Veſſels of the upper 


Part of the Body, and that by it the Vertices 


of the Veſſels (that is, of thoſe which run 
along the inner Surface of the Womb) by 
repeated Impulſes and Gravitations are diſ- 


Q 4 pos'd 
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gd to give Way to the pulling aſunder the 
Villi, hollow Fibres, or capillary Veſſels, 

20. But this does not happen to the Fe- 
males among the Brutes, which are natural- 
ly prone, becauſe the Veſlels of the lower 
Belly, and therefore of the Womb, are not 
more liable to be preſs'd by the Gravity of 
the Blood than thoſe of the Head, Oc. 

21. Let there be two People in Health, 
one of which has the Monthly Flux of 
Blood, and the Womb and ſeveral Veſ- 
ſels, ſituated in the lower Parts, and ex- 
pos'd to a void Space; and the other has 
no ſuch Parts; but in other Reſpects they 
are proportionable in Bulk, this Flux will 
happen by a Diſtract ion or pulling aſunder 
of the Villi by the Gravity of a greater Quan- 
tity of Blood. For I have prov'd that there 
is no ſecreting Ferment, or Ferment which 
cauſes a Ncat in any Part of the Body. We 
ſuppoſe all other things alike, except a great- 
_ er Gravity, which alone is the Cauſe of this 

Flux, | 
22. The Veſſels in Women ought to be ſup- 
pos'd no leſs firm than in Men: tor from Gra— 
vitation towards the Inferiours alone, it is, 
that when Girls come to the Age of fourteen, 
the Meuſes flow, and not in Men. Becauſe how 
arm ſoever the Hypogaſtrical Veſſels are ſup- 
pos'd in Women, yet ſince their Villi are liable 
to be drawn aſunder, and are more urg'd to it 
than in Men, they will at laſt be pull'd a- 

ſunder; 
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ſunder ; eſpecially ſince the Impetus of the 
Heart is equal in Men and Women, and 
therefore the Blood flowing in a greater 
Quantity to the lower Parts of Women than 
of Men, and yet not receiving a greater 
Impulſe from the Heart to force it out, and 
make it return by Circulation, of Neceſſity 
it will preſs with a greater Gravity on the 
inferiour Veſſels of Women, and at laſt run 
out, namely thro” thoſe Parts where it gra- 
vitates more, Oc. 

Note, That the Veſlels of the Womh are 
the loweſt of any, I mean of all thoſe Veſſels 
which are not expos'd to the free Air, or of 
ſuchVeſſels as run to the Parts which are not 
_ expos'd to the free Air. For the Legs and Feet 
are expos'd to the free Air; for which Rea- 
ſon the Ends of their Veſſels grow hard, and 
the Parts of the Inteſtines are alſo rubb'd by 
hard and moiſt Parts, which {lip by them, 
whence their Veſlels grow hard. Therefore 
the Veſſels of the Womb are neceſlarily the 
weakelt of any. 

23. But it is to be obſerv'd, that the In- 
teſtines, and the external Parts, eſpecially 
the Feet, are always rubb'd with ſome kind 
of Solids, namely Filth, Cloaths, Shoes, 
and all other things which reſiſt the 
Touch; and that all the Parts of living A- 
nimals become callous by Attrition, and be- 
ing touch'd. 5 


24. 
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24. In the Male the aſcending Aorta bears 
a greater Proportion to the deſcending one, 
than in the Female, that is, the Aſcendent is 

reater in reſpect of the Deſcendent, in a 
Man than in a Woman. 

25. Hence in Men a greater Quantity of 
Animal Spirits is ſeparated in a given Time, 
Oc. Then it follows from hence, that of 
neceſſity a greater Quantity of Blood muſt 
$0 to the lower Belly in a Woman than in a 

an. | 

26. Then alſo the Effect of Gravity is e- 
qually diſtributed all over the Body cf the 
Man, which exerts it ſelf, or is gather'd to- 
gether in one part of the Woman, and made 
ſenſible. 

27. Laſtly, Iron and Steel provoke this 
menſtrual Flux {at a proper time, that is, 
after the Bones having done growing, do 
not turn off the Encreaſe of the flowing 
Blood, becauſe this Flux does not happen 
to Girls before they come to Maturity and 
have done growing) by its Gravity, by 
which they encreaſe the Impulſe of the gra- 
vitating Blood, or by their Weight remove 
the ObRacles which hinder the Blood, as it 
endeavours to flow out: as Mercury alſo 
does better by a Force of the ſame kind, but 
greater. 

28. Obſerve, that Quickſilver and Steel 
carry off too great a Flux of the Belly, as 
well as too great a Monthly Flux, by equal- 


ly 


Womens Monthly Courſes. 235 


ly removing the Impediments of other Se- 
cretions, and ſo encreaſing them, as bein 
by a circular Motion carried equally to all 
the Parts of the Body. 

Eſpecially take notice, that a leſſer Capa- 
city, and ſo the leſs Dimenſions of the Tho- 
rax, and a leſs Quantity of Veſſels requir'd 
to nouriſh it, and a greater Capacity of the 
lumbar and hypogaſtrical Region, EFc. in 
Women than in Men, ſhew that the Diame- 
ter of the aſcending Aorta is leſs, and that of 
the deſcending one is greater in Women, EFc. 

1. Laſtly, a Foot of Mercury weighs as 
much as 14 Feet of Water: Whence the 
Gravity of Water is to the Gravity of Mer- 
cury as 1 to 14. 

2. Air raiſes Water to 32 or 33 Feet. 


3. Air raiſes Mercury commonly to 29 
) Inches. 15 8 

. 4. The Gravity of Air is to the Gravity 
. of Water nearly as 1 to 1000. And 

] The Gravity of Air 1s to the Gravity of 
7 Mercury as 1 to 14000. 

4 Mercury riſes to 27 or 28 Inches. 

5 Water riſes to 32 or 33 Feet. 

t The Gravity of Water is to Mercury as 
0 I tO 14. © 

t Which is agreeable to Experience, for 

28 x14=392 Inches, 
1 And 
© 33 *12=396 Inches, a Foot being = 12 


Inches, 
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Wherefore inthe New Moons, Cc. when 

the Water is raiſed to 14 Feet, the Air will 
be rais*d to 14000 Feet, and the Mercury in 
the Barometer will ſubſide one Inch. 

Again, when upon any other account the 
Air becomes lighter, ſo that the Mercury 
may ſubſide one Inch, or the Air may be 
rais'd to the Height of 14000, the fame thing 
will happen to Women, which would hap- 

en at the New Moons, unleſs they have 
Been thus affected on the laſt New Moon. 

All theſe things may be thus deduc'd. 

We ſee no Ferment in the Periodical Flux, 
therefore there is an Accumulation in Ani- 
mals which do not grow, that is, thoſe which 
only nouriſh themſelves, and repair what 
they have loſt of their Subſtance, do make 
up a Bulk equal to that which was loſt. 
For after they have done growing, the Force 
of the Stomach remains the ſame for ſome 
Years, £9c. or rather, as I imagine, is for 
. Tome time exactly, or only able to repair the 
Bulk (I mean the encreaſed Bulk.) 

If the Force of the Stomach is encreas'd 
in proportion to the Bulk, all this will be 
plain. 

That the Forees of the Stomach and Heart 
areencreas'd in proportion totheir (encreas'd) 
Bulk, appears from the Encreaſe of the whole 
Body. For the Heart and Stomach are en- 
creas'd in Bulk in proportion to the other 
Parts; but the Encreaſe of Forces is propor- 
| tionable 
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tionable to the Encreaſe of Bulk, ceteris pa- 
ribus ; this is plain of every Muſcle, and fo 
of the Heart, and alſo in the Stomach, if they 
have only the Force of a Muſcle. 

But altho* (as Dr. Lifter would have it) 
it ſhould act by Fermentation, the ſame 
thing would be true, becauſe a greater 
Quantity of Ferment would be ſecreted from 


a greater Stomach, or a greater fermenting 


Putrefaction wou'd ariſe. 

1. It was to be ſhewn, that when the 
Encreaſe ceas'd, then by the Force of the 
Heart and the Stomach {which Viſcera were 
encreas'd with their Forces in proportion to 
the other Parts; and therefore at the time 
of their Encreaſe made and drove out more 
Blood than the Nouriſhment of the Parts 
alone requir'd) more Blood is made and dri- 
ven into the Artery, than the Nouriſhment 
of the Body requires, as long as one Body 
only is to be nouriſh'd. 

2. Therefore that Part of the Blood muſt 
be evacuated thro* thoſe Parts where the 
Blood makes the greateſt Impulſe, when the 
Encreaſe of the Body ceaſes; I fay it muſt 
be evacuated in thoſe Animals whoſe Veſſels 
are not capable to bear it. 

3. How great the Encreaſe is of that Blood 
which does not nouriſh, muſt be found ; and 
that being found, one may know why the 
Evacuations are for the moſt part Monthly. 


Con- 
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Concerning the 


INGRESS 


Of the Diſtemper commonly call'd the 


Venerea Lues or Pox. 


” 


T. be Part of the Animal 
E 


Body may be enflam'd, al- 
25 30 tho? without the help of any 


N alſo be ulcerated, with- 


out the Contact of any o- 


ther Animal. For whatſoever retards the 


Blood or the Seed, or thickens them in the 
Veſſels, cauſes an Inflammation, which oc- 
caſions a Rupture of the Veſſels and an 
Ulcer. 

2. In both the Indies, eAfric, and the 
Southern Parts of Europe, where Men liv'd 
ſlothfully, and almoſt like Barbarians, for- 
getting or being ignorant of what Moſes en- 
join'd in the 14th and 15th Chapter of Levi- 
ticus, the Filth or Particles of Sanctorian 

| Expi- 


n Contagion; and therefore 
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Expiration, which was in them more thick 
and groſs, by preſſing the Genital Veſſels 
cauſed Inflammations, and an Ulcer, and 
Gonorrhea, and other Symptoms of the Ef- 
fects of Debauchery (the ſame as I have of- 
ten obſerv'd in Dogs, and much oftner in 
Rabbits) tho” they had never been at Naples, 
nor cou'd have the Contagion from that 
Place. 

3. In the Southern Countries the Expira- 
tion is for the moſt part greater than in the 
Northern, and the Venereal Act more fre- 

uent. Wherefore if the Southern People 
0 not pay a conſtant Obedience to the Mo- 
ſaical Law (and ſome Parts of Animals will 
not be eaſily kept under Subjection, or be 
confin'd by the Moſaic Preſcription) it is no 
wonder that they, without any Contagion 
tranſmitted from their Parents, are ſeiz?d 
with thoſe foul Venereal Ulcers, whether it 
be the Neapolitan Diſeaſe or the Leproſy, or 
the Scurvy, which is a Northern Diſeaſe, 
ariſing from a Stoppage of the Exſpiration, 
and an Encreaſe of Gluttony ; for too much 
Eating and Drinking, without uſing any 
Exerciſe, ſtops Expiration. 

4. The Verereal Diſeaſe among the Sou- 
thern People is cur'd by the Uſe of a De- 
coction of Guaiacum Wood, Sarſa R 
{harp-pointed Dock, Burdock, and ſuch 
things in Water. They are unwiſe who 
teach that Sarſa, Guaiacum, c. are good to 


take 
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take away the Acrimony of the Blood ; for 
I could extract nothing out of them but an 
Acid Spirit or Liquor. They give Relief by 
cauſing Sweat, and waſhing away the per- 
ſpirable Filth which ſticks about the Veſſels, 

5. But ſince the Northern Filth is more 
denſe and heavy than that of the Southern 


People, as alſo our Blood is thicker. than 


theirs, as being made out of Food which is 
not much warm'd by the Sun, they muſt be 
rubb'd and expelPd by heavier Metals, a- 
mong which Quickſilver is of great Service. 
Therefore when the Northern People are 
troubled with a Leproſy, the Whites, grie- 
vous Pains, or a Scurvy accompanied with 
Ulcers, they mult make uſe of Mercury: For 
a Leproſy, before the Neapolitan Diſeaſe was 
talk*d of, was cur'd by Mercary, and now 
it is no longer heard of. 

6. If Gold be ground ſmall (as it may be) 
into ſuch little Parts, that their Surfaces in 


* reſpect of their Bulk may be ſo great, as to 


make thoſe Particles as light as Water, and 
fit to ſwim in the Blood, theſe Diſtempers 
will more ſafely and ſooner be cur'd by Gold 
than Mercury. | 

7. Add to this, that he who firſt had that 
Diſeaſe, or Plague, did not get it from the 
Efiuvia of others. 

8. The Poiſon of Vipers, or Leaves of 
Tobacco thruſt into the Veins when they are 
open'd, immediately kill an Animal; and 

yet 
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yet taken in the Stomach does no hurt; nay, 
I my ſelf have given Arſenic to thoſe who, 
having the Belly-ach violently, could be easd 
by no other Means, and had receiv*d no Be- 
nefit from Opium, and Salt of Amber, or 
Salt of Hartſhorn taken in a great Quantity, 
9. Hence it follows, that it is a barbarous 
Cuſtom, and unbecoming Men, to confine 
very innocent Citizens (who have the Mis- 
fortune to be hated fn of thoſe Prieſts 


Who were raiſed up fem the meaneſt of the 
People) to their own” Houſes, and to forbid 
them all human Converſation, for trifling 
Cauſes, tho? they are infected with no Con- 

h tagion. „ | 

10. Wherefore, after having adminiſtred 


1 a Vomit two or three Times, let Mercury 
. be taken for two or three Days, twice a 


Day. When the Patient's Mouth begins to 
9 ake, let him abſta in from Mercury three or 

four Days, then let him be purg'd every o- 
0 ther Day. When his Pain in the Mouth is 


4 over, let him take Mercury again ; and let 
5 this Method be repeated till the Symptoms 
d ceaſe. 


The ſame Method will ſerve for a Lepro- 
ſy, as I have ſaid before; afterwards the 
following Means mult be us'd in either Di- 
ſtemper : Namely, let the Ulcers be waſh'd 

e | witha Decoction made of Roots of ſharp 
Ot } pointed Dock, Helenium, Sulphur, Allom, 
ad | of each two Ounces; let all be boil'd in eight 
R Pound 
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Potind of Lime Water, till it be reduc'd to 
ſix,adding towards the laſt,of Water-Creſſes, 
Water-Trefbil and Cochlearia, an Ounce of 
each; when it is ſtrain'd mix with it a lit- 
tle camphorated Spirit of Wine. It will alſo 
be well to lay upon the Ulcers an Ointment 
that has in it two Drachms of red Precipi- 
tate, one Drachm of white Precipitate, two 
Scruples of Oil of "Tartar per deliquium, and 
two Ounces of Pomatum : Let it be applied 
at Night, as the Patzent goes to Bed: But 
it will be proper in the Morning, before the 
Ointment is laid on, to uſe the following 
Coſmetic Water, made with two Ounces of 
Litharge of Gold, a Drachm of corroſive 
Sublimate, and ten Ounces of Vinegar ; let 
them infuſe for ſeven Hours in a Tinn'd 
Veſſel, and be often ſtirr'd; after the thick 
Part is ſubſided, let the clear Part of the LI. 
2 be poured off, and when it is to be uſed, 
rop into it Oil of Tartar per deliquium, till 
it looks Milk white; then with a Feather 
lightly waſh the Ulcers with this Water, 
and then lay on the Ointment. In the mean 
time let the Patient drink Guaiacum Beer, 
made with putting two Pounds of Guaiacum 
Wood into two hundred Pounds of Beer that 
has not work'd, and boiling it till a third 
Part is conſumed. When it is ſtra in'd off, it 
muſt be made to ferment; and whilit it is 
fermenting hang in the Liquor in a Linnen 
Baghalta Pound of Antimony not woes 
anc 
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and four Ounces of {harp-pointed Dock: 
When the Fermentation 1s over, put this 
Beer in a Barrel, with a little dried Roſe- 
mary, and ſome Ripds of Oranges ; add be- 
ſides the Juice of five or ſix hundred Mille- 
pedes ;. when the Beer is clear, let the Pa- 
tient drink nothing elſe. 


R 2 Con- 
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155 Concerning tlie 

SMALI- POX. 

I would have thoſe that are ſick of the 


Small-Pox to be cured after the 
following Manner. 


let Blood whilſt his Fever 
laſts; and tho' the Small. 
Pox begins to come out, 
ſtill be let Blood till the 
Fever 1s over. 

2. When the Fever is over, and the 
Small-Pox is come out, (for if the Fever 
does not go off when the Small-Pox appears, 
{till the Vein muſt be open'd to carry off the 
Fever )let the Patient often drink any dittilPd 
ſimple Water, to be had at the Apotlieca ries, 
that is without Taſt, into which you mult in- 
fuſe for ſome Hours, without Fire, Sheeps 
Dung, and then add Syrup of white Poppy, 
or Opium, if the Diarrbes leſſens, Let 
him drink Barley-water with Laudanun 
and Syrup of White Poppy. This Drink 
which is often given in the Variolæ Confluen 
tes, or Flux Pox, (as Phylicians call : 

CAuiQ 
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cauſes a Spitting, and cures by that means. 
Apply nothing to the Face, unleſs you would 


{till more hinder the Expiration which is 
already hinder'd, and bring back the Fever; 
the Day after the Small-Pox' is broke out, 
give the Patient Water-gruel. IX 

3. It the fifth Day after the Small Pox is: 
broke out, or the ſixth, or the ſeventh, or 
eighth Day, the Small Pox goes in again, a 
Vein is to be open'd again, and Cantharides 
in Powder mult be laid to the Neck. 

If the Small be of the Confluent kind, when 
the Diſtemper is over, a Purge muſt be taken. 

4. But it becomes me, Who have but a 
little Time to live, being in my ſixty firſt 
Fear, to behave my ſelf like a Man; for 
Publius Syrus ſays, (and Jam alſo of his O- 
pinion) that it is the Part of àa Chriſtian, or 
of one that would behave himſelf as ſuch, 
kindly to ſet a Man right who is out of his 
Way, therefore I ſhall ſubjoin ſome Reme- 
dies very uſeful for thoſe who are troubled 
with Epilepſies, Palſies, or the Gout. 

In an Epilepſy, or Palſy, after Vomiting 
and Bliſtering, give the Antiepileptic 'Tin- 
cture. To the younger Patients give Mer- 
cury and Broth' with Earth- Worms. The 
Antiepileptic Tincture is made of wild Vale- 
rian Root, and white Dittany, of each ſix 
Drachms, of Caſtor, Pidgeons Dung, of 
each halfan Ounce, fix Drachms of the clam- 
my Bark of Oak, half an Ounce of Cinna- 
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mon, as much of Roſemary To ops, two 
Ounces of Senna Leaves, Jallap and Turpeth 
half an Ounce of each ; make a cold Infuſion 
of all in eight Pounds of white French 
Wine for ten Days. 

When it is ſtrained, add Powder of Hit 
man Skull, and Shavings of Elks Hoofs, of 
each two Drachms, and four Ounces of 
Sugar; mix in four Ounces of Oil of Amber, 
and two Drachms of Spirit of Caſtor : 
Give two Qunces to a Patient of about feven 
Years of Age, and to an Elderly one four. 

It is often good in Palſies to give this Tin- 
cure without the Purgatives, when the 
Diſtemper begins to go off. It is alſo good 
for the Patients to rub and chafe the affected 
Limbs ſtrongly before the Fire, and . to 
dip them in cold Water. 
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FOR THE 


Arthridis, or GOUT. 


- 


&Urging Mediatnes will ſign! 
1 little; Vomits are of Uſe, an 
3 P SET afterwards Mercury, rea by 
N NS little at a time. Apply 
N Part where the Pain is _ 


Balſam, commonly call'd Bal- 


ſamum Guidonis. 5 


To thoſe Parts where the Gout is, apply 
continually Linen Clothes, wet with the 
follow ing Liquor: Hot Spring Water eight 
Pounds, white or yellow: Arfenic two Oun- 
ces, ſix Ounces of unſlack'd Lime; ſet alto- 


gether upon a flow Fire for 24 Hours. 


If the Patient have a Pain in his Stomach, 
give him preſerv'd Num Moſchata, Powder 
of the Sarſa Root, and Jeſuits Bark, but 
ofteneſt Oil of Cinnamon, and preſerv'd Nu 
Maſchal a, and preſerv'd Ginger. 

It will be good alſo for the Gout, to pour 
into twelve Pounds of White Wine or Beer, 
four Quarts of hot Milk, then having taken 
away the Curd put a Pound of Berries of 
Hawthorn in to the remaining Liquor, and 
boil all for half an Hour. Let the Patient 
drink a Pound of this, Morning and Evening. 
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DISTEMPERS 


Deas the Fluids, or the Canals, or 
MA 43: compounded of both, or with- 
out the Animal. 


2 SO The Diſeaſes of the Fluids 
2 are either of the Blood, or of 


LL Diſtempers are either from | 


; the ors fecreted out of the Blood, eber 


from.their Encreaſe or Defect, and thence 
ariſes a vicious Quality, that is, a Fever. 
The Diſeaſes of the Cazals are a Wound, a 
W an Ulcer, an Inflammation, c. 
Therefore to the Diſeaſes of the Excretory 
ones belong Sleepy Symptoms, which are ow- 


ing to the Detect of the Excretion in the 


Brain, and the Palſy, for tlie ſame Reaſon : 
But the Epr/epſy ariſes from. the Encreaſe, 
and the . n the Defect. Madneſs 


from 
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from the Encreaſe. A Vertigo is a Tumor 
or Obſtruction. A Gutta Serena is properly 
2 Tumor of the Arteries of the Retixa, or of 
the Optic Nerves, (for every Obſtruction is 
a Tumor) and therefore belongs to the com- 
mon Diſeaſes. 

A Suffuſion is a Diſeaſe without the eAni- 
mal, and is a kind of an eAbſceſs or Tumor, 
like a Steatoma, or Tumor of Fat. | 

The Ophthalmia (a Species of which the 
Gutta Serena is) is a Tumour with In- 
flammation, and therefore belongs to the 
common Diſeaſes. 

An Epiphora belongs to the Encreaſe of 
Secretion, unleſs there be an Inflammation, 
and then it is a compound Diſeaſe. 

An Hemorrhagy of the Noſe is a Wound, 
and belongs to common Diſtempers. 
A Ranula belongs to the common, being a 
Tumor under the Tongue. 

An eAngina or Quinſie, belongs to the 
common,, for it is a Tumor with an Inflam- 
mation of the Glands of the Throat, and of- 
ten of the Muſcles, | 

An eAfthma is an Obſtruction, and ſo a 
Tumour (ſometimes ſchirrous) of the Lungs, 


and belongs to the common Diſtempers. 


A Pleureſ) is a common Diſeaſe, namely, a 
Tumor with an Inflammation. 

A Peripaeumonia is a greater kind of Pleu- 
reſy. | | 


A 


250 Of the Diuiſſon of Diſtempers. 
A Pthific is a common Diſeaſe, namely, 
an Ulcer of the Lungs or Kidneys, Cc. 
An Empyema is an Ulcer of the Pleura, 
and of the internal intercoſtal Muſcles, o- 
pen'd into the Cavity of the Thorax. 
A Syncope is for the moſt part a kind of 
eA/thma, and truly of the Heart. 
A Palpitation of the Heart is a Convulſion, 
and that often of the Splenic Arteries. 
The Diſeaſes of the Stomach are Diſeaſes 
without the Animal. ws 
A Stozenn the Kidneys or Bladder, is a 
Diſeaſe without the eAnimal. See Dr. Liſter, 
Part 2. Strings, Oc. and he alſo ſays the 
fame of an old Gout. Each of theſe Diſtem- 
pers is a ſort of Tumor. 


RARER SEEGER 
Au the Diſeaſes of the Inteſtines 


Elong to the Encreaſe or Defect of Ex- 
cretion, or to the common Diſeaſes. 
Likewiſe the Diſeaſes of the Liver and Spleen, 
except the Hypocondriac Diſtemper, which is 
2 Diſeaſe in the Inteſtines, without the eAni- 
mal. 10 0E7 > oy 8. E 

The Dropſy is a Wound of the Lymphatics, 

and is a common Diſtemper. 5 
ie 
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The ſame may be ſaid of the Diſeaſes of 
the Kzdneys and Bladder. | 
The Green-Sickneſs, or Chlorofis, is an A. 
naſarea or Tumor, Cc. and is a common 
Diſtemper. e 
The Hyſterical Affection is of the ſame 
Nature as the Hypocondriac. 
The other Diſeaſes of Women (beſides 
Fevers) belong to the Encreaſe or Defect 
of Excretion, (for the Meuſes and Lochia or 
Cleanſings are Excretions, or at leaſt Wonnds, 
as the Hæmorrhagy) or to the common Diſtem- 
pers. TS T3 "iq 7 , 
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$9 the Fever is an ill Quality 
of the Blood, or of all that is 
to be excreted, whilſt it lows 
in the Veſſels, ſo the Scarvy 
is an ill Quality of all or moſt 
e of the Things which are ex- 
creted, whilſt they flow thro? their excre- 
tory Ducts. Or, | 

The Defect or Encreaſe in the excretory 
Canals. | 

Note, That ſince the, Humours to be ex- 
creted do not appear to be vitiated in the ex- 
cretory Ducts, unleſs the Blood it ſelf be 
vitiated, therefore the Scurvy does not con- 
fiſt in ſuch a Vitiation ; wherefore we ſhall 
ſay, that the Scurvy is a Diſeaſe compoun- 
ed of the Diſtempers of the Excretory Canals 
in Complication, that is, of the Defe& of 
ſeveral of them in their Excretion, of the 
Augment of ſeveral, &c. and of the common 
Diſeaſes, and often Diſeaſes without the 
Animal. From 
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From this Diviſion of Diſeaſes it 


1s Plain, 


dna the fame Diſeaſe may 
EGS 3 often be referr'd to ſeveral 


8 T 5 G Kinds; as for Example, a 
G3 7 DIY) Fever 1 : 


is either of the Sau- 
8 88 guiferous Canals, or of the 
Excretory Canal; becauſe it 
is often join'd with the encreaſed Secretion 
of Animal Spirits, c. and a Derivation 
encreas'd on the Fibres of the Heart. 

In that Caſe many Properties of Diſeaſes 
are diſcovered, and therefore ſeveral Methods 
and Indications of Cure. 

2. It is eaſy thus to find a Method, or 
Indications will immediately appear. Be- 
cauſe ſuch things are known as will ſhew 
whether there be an Encreaſe or Defect, or 
a Wound or Tumor; therefore in theſe few 
Words are contain'd all the things concern- 
ing which our Anceſtors wrote whole Vo- 
lumes in a diſputing way. For the Cure of 

Ulers, 
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' Ulcers, Fc. is in ſome Meaſure known; 
and fo by conſequence the Cure of Diſeaſes 

which may be referr'd to Ulcers. ' , _ 
- 3. If a Diſeaſe be compounded of ſeveral 
Symptoms of different kinds, ſuch a Diſeaſe 
may be referr'd to what kind you will; but 
always to ſuch a kind as the ſtrongeſt Symp- 
tam belongs. Note, That the Pain is not 
always the ſtrongeſt Symptom ; as for Ex- 
ample, in an Inflammation, that Symptom is 
ſaid to be the moſt urgent which can kill the 
Patient in the ſhorteſt time. \- 

Now. we muſt ſhew that the Diviſion 
here laid down agrees with the Method of 
Cure us d by the Phyſicians ; eſpecially with 
that which belongs to the Diſeaſes where 
Surgery is of uſe ; which comes nearer to 
the Nature of ſeveral Diſeaſes according to 
our Diviſion ; ſee the Sleepy Diſeaſe, p. 
But we muſt firſt define what the Scurvy 
is, and it is plain, that rhe Scurvy is not a 
{imple Diſeaſe ; but ſeveral Diſtempers ſeiz- 
ing the Patient at a time, which have nothing 
common to each other but the Sirwreſs of 
the Pulſe, which does not beat fo faſt as na- 
turally it ſhould. Wherefore it is peculiar to 
the Northern Nations of Europe, whoſe 
Pulſe is naturally flower than that of others ; 
and perhaps that ariſes from the Blood's re- 
tiring inwards , (ſee Bellini, Page 100, and 
Page 528.) which makes the Pulſe beat ſlow. 


Therefore Blood letting is not good in ſuch a 
Caſe; 
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Caſe; becauſe letting Blood will excite that 
Dimotion, or Removal of the Blood inwards, 
which is proper to the Northern People, and 
which gives us the Scurvy, and is the Occa- 
ſion of our {ſlow Pulſe. But if this Diſtem- 
per depends upon contrary Cauſes (ſuch as 
are the Cauſes of a quick Pulſe, as the 
French Climate, c.) there will be excited 
a Feveriſh Dimotion, Oc. | 

Therefore a Scorbutic Dimotion does not 
require letting Blood, that is, when we 
know that an inward Dimotion will follow 
upon opening a Vein; and therefore that 
is ſo ſeldom done, that it may be look'd 
upon as never done. 

Wherefore we mult not ſo much fear letting 
Blood in a Scurvy ; but this Fear was intro- 
duc'd by tcarful and ignorant Germans, 

Therefore we ſhall rather ſay, that the 
Scurvy is a Complication of ſeveral Diſtem- 
pers different in Nature, except that zz all & 
them, the Pulſe beats ſlowly. 

When therefore ſeveral Diſcaſes ſeize on 
an Animal, the Germans miſtake ſuch a Caſe 
for one ſingle Diſca ſe. 

No Wonder then, that the Germans are 
deceiv'd in the Cure of the Scurvy ; becauſe 
not one but ſeveral Remedics arc requir'd, it 
being a Complication of ſeveral Diſeaſes, 
And indeed if the greateſt part of the Diſca- 
ſes (or Symptoms) may be taken off by 
moderate Remedies, then will the ny; M 

| al 
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ſaid to be carried off by them, and that it is 
of ſuch a Nature as Dr. Willis calls Sulphu- 
reo ſaline, becauſe the Sulphur, or Heat, is 
the moſt prevalent. But if the greater Part 


of the Diſeaſes that have the Name of Scur- 
2, are us'd to be taken off by Aromatics, and 


the Cochlearia, Ic. then that Scurvy will 


be of the Kind which Willis calls Salino Sul- 
phureons, becauſe the Salt or Coldneſs pre- 
vails. But generally, the things calPd za- 


fturtian and antiſcorbutic, prevail; becauſe 


commonly in this Caſe, the Pulſe beats more 
ſlowly, and ſuch Remedies occaſion a ſwift 
Pulſe. 

Therefore the Diſeaſe which the Germans 
now call the Scurvy, the Ancients Liengſitas, 
or Obſtructions, is compounded of a ſchir- 
rous Aſthma, Ulcers of the Mouth and Legs, 
Pains in the Limbs, the Palſy, convulſive 
Motions, Looſneſs, a Stoppage of Stool, an 


eAtrophy, and ſeveral Exanthems or Enchy- 


noi. 

But becauſe all have not theſe Symptoms, 
it happens that ſome have not the A/ bma, 
(then the Scurvy is ſaid to be hot from the 
manner of its Cure) and to them hot things 
or thoſe which are truly antiſcorbutic, as 
Naſturtium, c. are not neceſſary or profi- 
table: But if the Patient had an Aſihma, A- 
romatics and Medicines with Pepper would 
beof uſe, which are proper for an Aſthma, as 


alſo Steel and Pepper are good for a cold 
1 Scurvy, 
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Scurvy. If the Patient has a Pain in his 
Limbs, then it is good to breath a Vein, and 
give Mercurius dulcis, otherwiſe not. 

If he has Tumours in his Stomach, or 
in his Colon, or any Sharpneſs there, then 
Steel is convenient, But it he has no Sharp- 
neſs or Tumour ariſing from a ſharp and 
viſcid Humour, Steel will do no good, at 
leaſt there is no Need of it, Mars being only 
fit to attenuate what is viſcid, Sc. 

Becauſe of the Ulcers (if there are any) a 
Decoction of Guaiacum, with vulnerary 
Herbs, will be convenient. 

If the Patient has the Palſy, give him 
2 Antiſcorbutics, which are 810 to be 

Ot. 

But if he has convulſive Contractions in 
the Oe/ophagus, c. give him volatile A. 
_ with Laudanum, that 1s, Salt of Am- 

r. 

And thus may the Cure of the Scurvy be 
eaſily perform'd, by reſolving it into the 
Symptoms of which it conſiſts, and whoſe . 
Remedies are known. 

Add to this, that ſtrong Purgatives are 
not convenient for the Scurvy, which is at- 
tended with Convulſions, becauſe they irri- 
tate too much. But they are convenient in 
a ſcorbutic Palſy. 

Then, when there is a Looſneſs, you muſt 
hardly uſe any Purgatives; neither are the 
{ſharp and pepper'd Ati e good R. 

c 
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that Caſe, e. Laſtly, for Spots uſe Anti- 
icterics; for the Scorbutic Spots are livid, 
and almoſt black, as in the black Jaundice. 

Wherefore the Method of Cure is not here 
(nor in any other Diſtemper) to be found 
out from the unknown Nature of the Cauſe ; 
but trom rhe known Cure of the Symptom. 
For! don't apply a Decoction of Guaiacum 
or Sarſa, £9c. to Scorbutic Ulcers, becauſe 
they carry off the Acid, or fixed Salt, but be- 
cauſe they dry and heal other Ulcers, what- 
ever be their Nature or Cauſe. 

For Ulcers were cur*d,before Men thought 
of any Acid in them; for as Celſus ſays, the 
Remedy was not found out after the Reaſon, 
but the Reaſon was looꝶ d for after the Remedy 
had been found eſfectual. 

Note, That the Scurvy appears to be what 
the Ancients calPd Cachexiz, lee Cælius eAlu- 
rel. B. 3. and S lvuius, pag. 704 and 705. 

And tho? I have ſaid, that all the Symp- 
toms which accompany the Scurvy have this 

in common, vir. a {low Pulſe ; yet this is not 
always true, (See Sy/vizs,p.705.) but then the 
Exception halds good only,when there is anIn- 
tlammation or Phlegmon, ora rambling Gout. 
And oftentimes alto without this, thoſe that 
have the Scurvy are ſeized with an uncertain 
and wandering Feyer, like an intermitting 
Fever, to which they are liable. Wherefore 
nothing is always common to this compoun- 
ding Symptoms, whence the Sczrvy is not a 
fimple Ditcate, Note 
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Note again, That Pechlin (in the 197th 
Page of his Obſerv.) determines the Cauſe. 
of the Scurvy to be a Salſugo, or a Mixture 
of an Acid and an Alkali, and that as the 
one or the other exceeds, the Remedies: for: 
the moſt Part muſt vary, or elſe that one 
muſt uſe ſaline Bitters, and volatile Medi- 
cines, ſuch as the volatile Salts, the Cochlea- 
ria, ſtringy Trefoil, Scrobylinum, Oc. which 
yet do not agree with a Patient ſick of the 
Scurvy, ho is of a bilious Complexion, wio 
ought rather to take things that have a {mall 
Sharpneſs mix'd wich Ballamic Bitters, as 
Spirit of Salt, or of Vitriol made ſweœet with 
Spirit of Wine, to Which if you join the Bit- 
terneſs of Aloes, Myrth, Worm wood, Cen- 
taur, you will have another kind of antiſcor- 
but ic Remedy. | | 3} 
 Water-drinking is a Cure agreeable with 
either Courſe, (as it is a Diſſolver of Acids 
and Alkalies) and chiefly drinking warm 
Water, whence Tea-driaking and a Deco- 
ction of Guaiacum Wood, and the Root of 
{harp-pointed Dock in Water are all good. 
The Sleepy Diſeaſe is cur'd by ſtimulating 
Medicines, (or ſuch as are fit to awake out of 
Sleep) that is, provoking the Secretion of the 
Spirits, namely, by V omits, iharp Purges, Ca- 
ſtor with Vinegar held to the Noſe, Oil of Am- 
ber, Spirit of Hartſhorn, ſneezing Medicines, 
bliſteriag Plaiſters, an Iſſue behind in the 
Neck, and an Electuary of Cephalics or A- 
82 romatics 
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romatics. Laſtly, opening a Vein will take 
away the Foulneſs, and that Stagnation 
which hinders the Secretion and Derivation 
of the Spirits, Sc. The ſame will do for 
a Palſy. 

An Epilepſy (which for the moſt part, 
ariſes from a Repletion and Irritation) is 
cur'd by letting Blood, becauſe when the 
Blood 1s in too great a Quantity, it makes too 
great an Affluence of Spirits in the Brain, or 
an Encreaſe of Secretion, as an Irritation 
makes an Encreaſe of Derivation. For which 
Reaſon alſo Purging Medicines are conve- 
nient, becauſe they diminiſh the Quantity 
of the irritating Humours; for when the 
Spirits have more Acrimony than ordinary, 
they have the ſame Virtue as a greater Quan- 
tity; and for that Reaſon Vomits are uſed, 
and a Setaceuus Remedy. Then a ſtrong 
Decoct ion of Guaiacum, to make a great E- 
vacuation. Laſtly, Anti-epileptics, all which 
have a narcotic Power, or hinder the Deriva- 
tion of the Spirits. You may ſay the ſame of 
native Cinnabar, for Mercury hinders the 
Emanation of the Spirits in the Brain, by 
compreſſing the Nerves that lie between the 
Arteries. 

A Vertigo is a Tumour or Obſtruction, and 
is cur'd after the fame Manner as an Epi- 


lepſy, that is, by what ever takes off a Stag- 


nation. Wherefore alſo Anti-epileptics and 
Narcotics meet in the End; becaule they ra- 
rity 


Z 


rify thick Blood, and hinder too great a De- 
ri vation of Spirits into the Heart, which give 
a Velocity to the Blood, and cauſe a Swel- 
ling of the Arteries in the Eyes, Ec. 

A Catarrh is curd by thoſe things that 
take off the Secretion about the Head. 

A Gutta Serena is cur'd by ſuch things as 
take off oedematous or white ſoft and inſenſi- 
ble Tumours, Purgatives, (if there be an 
Opthalmia, a Vein muſt be open'd) Sudori- 
fic Decoct ions, Bliſtering Plailters. 

A Suffufion is cur'd like a Steatoma, ec. 
that is, a Depreſſion, of a confirm'd Cataract 
is proper, as cutting off for a Steatoma. 

An Opthalmia, or Inflammation of the 
Eyes, 1s cur'd like other Inflammations, 
namely, by Bleeding and mild Purges, and 
then repelling Medicines, Anodines, Dige- 
ſtives, and Reſolvents applied to the Part, or 
Diſſolvents. See Riverins, pag. 54 and 55. 

An Epiphora is cur'd with Aſtringents, and 
ſuch things as turn the Secretion of the Se- 
rum another way; as alſoa Catarrh. 

An Hemorrhagy is cur'd like Wounds, by 
Bleeding and Vulnerary Medicines, Ec. 

A Qminjie is cur'd like Tumours accom- 
panied with an Inflammation. 

An eAfthma (except it be convulſive) is a 
Tumour nearly ſchirrous, and is cur'd {in 
Cachochymies) by a Vomit, which hinders 
the Encreafe of the obſtructing Tumour, 
Which would be occaſion'd by the — 
0 
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of the Stomach, c. and by all attenuating 
Medicines, and which evacuates Tumours 
that do not come to a Suppuration. See 
Riverius pag. 100 and 101. | 

A Pleureſ) is cur'd like other inflam'd Tu- 
mours, Sc. 

Spitting of Blood is cu:i*d like an Hæmor- 
rhagy, that is, after the manner of a Wound. 

A Phthific is cur'd like an Ulcer, as alſo 
an Empyema. | | 
_ Vomiting is cur'd by Aſtringents, and 
Medicines which diminiſh Excretion, among 
which the moſt excellent is the Water of the 
perpetual Fountain at the Town of Diſart 
in Fife, that noble and chief Province of 
Scotland, where the PiTcairns have their 
Patrimony. 

An Obſtruction of the Liver is cur'd after 
the ſame manner as any 'Tumour or Schirrus. 

The Jaundice, like any other Obſtruction, 
namely, by ſuch Remedies as take off a La- 
Zineſs, as {after Vomiting to remove the 
Obſtructions) Steel, Mercury and Gold- 
Duſt, which overcome thoſe Stoppages by 
their Gravity; becauſe the Jaundice is an 
Obſtruction of the ſmall Glands, or a ſtuffing 
of them by a too thick and viſcid Bile, and 
it is followed by a diminiſh'd Excretion, or 
Secretion in the Liver. 1 

But I might call back Fevers themſelves 
to this Diviſion, Where the Pulſe is moſt 
quick. OY 
30 For 
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For then a Fever is the encreas'd Secretion 
of Animal Spirits flowing to the Heart : Be- 
cauſe, ſince in a given Time a greater Quan- 
tity of Spirits 15 ſeparated, therefore an equal 
or a given Quantity 1s ſecreted in a leſs time, 
and ſo the Spirits fall more frequently in 
the Muſcles of the Heart, and the Motion 
of the Heart is more quick or frequent. 

But if the Quantity of the Blood be en- 
creas*d, (by the Diminution of any Secre- 
tion, the reſt not being encreas'd, as it often 
happens to thoſe that are going to have a Fe- 
ver) then in a given time (I don't yet ſup- 
poſe the Pulſe chang'd) a greater Quantity 
will be expelPd thro' the Heart, and run 
thro? the Brain. Therefore in an equal 
time a greater Quantity of Spirits, that is, of 
of nervous Juice, will run into the Nerves, 
from the Arteries of the Brain, and being ſe- 
creted will be ſent into the Fibres of the Heart, 
which will cauſe a more ſtrong Contract ion 
of them, and a ſtronger Expulſion of Blood 
from the Heart, propagated to more diſtant 
Places in equal Times, whence the Pulſe 
will be more frequent, and a Fever will be 
occaſion'd, 


And this is the Reaſon why letting Blood 


is proper in Fevers, becauſe the Quantity of 


the Blood being diminiſh'd, the Secretion 
of the Spirits is alſo diminiſh'd. 

But becauſe Blood-letting in ſharp perio- 
dical or intermitting Fevers, does not imme- 


dliately 
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diately help, when adminiſtred the common 
Way, there muſt be given, after the Patient 
has been made to vomit, the Peravian or 
Jeſuits Bark, (call'd Quina Quina) or, what 
is better, Powder of Flowers of Camomile, 
then a Doſe of Steel, or Filings of Iron, 
and the Patient muſt ride on Horſe. back 
pretty often, which will be ſafer and more 
effectual. 

From what J have ſaid, it is plain, that 
there's no ſuch thing as an Art or Method 
of Curing ; but only the Practice of it, as 
Virgil ſays, and that Remedies were found 


out by Chance, and not Deſign, (except 
Blood-letting after the Circulation was 


known) and will ſtill be fo. 

2. That Phyſic therefore is the Remem- 
brance of thoſe things which Uſe has ſhewn 
to be an effectual Remedy for ſuch and ſuch 
Diſtempers : For the Nature of the Bodies 
flowing or reſiding among the Veins is not 


' known ; and therefore it is by Obſervation 


only that we know what is proper for each 
Diſeaſe, after we have often experienced it 


to be ſucceſsful in that Diſeaſe. 

3. But he appears to cure by Chance, not 
Deſign, who does the ſame things over a- 
gain, Which can't be done by others that 
try the fame Way. And therefore that can't 
be attributed to Method or Art. 

4. Whence either Zacztns the Portugueze 
eur'd by Chance, or was too much guilty of 
Lying. 


SO RD 


Lying. By Chance, becauſe if he had 
known ſome of the Caſes of which he was 
ignorant, and improv'd by it, they that 
came after might have follow*d his Steps in 
Phyſic. NS dh, 10h 
5. Therefore, as an Example of Cure, or of 
the Way of applying Remedies, we mult pro- 
pole the Cure of a 9 1815 Ague, by giving 
the ſeſuits Bark or Chamomile Flowers in 
the ſame Manner. For in this Way of Cure 
we neither know the Nature of the Bark, 
or of the Flowers, or of the Blood, or of its 
Motion, which cauſes the Fever to be Quar- 
tan. We only know by Obſervation, that 
in this Age, this fort of Fever is always car- 
ried off by theſe Helps. e 
6. Therefore, in order to carry off all other 
Remedies as happily, we mult change one 
unknown Body into another unknown Bo- 
dy, which does not belong to any Method 
or Art; for a known Figure is not only to 
be giyen to an unknown Body by help of a 
known Figure, which Geometry teaches, or 
Mechanics perform ; but the unknown Fi- 
gures of the Parts of a Body muſt be chang'd 
into other unknown Parts, or unknown For- 
ces are to be chang'd into other unknown 
Forces, which Chance ſometimes performs, 
but Art cannot ſhew it. e 8 
7. For it is molt evident and manifeſt, 
that neither Blood-letting nor Purging, nor 
'S any 
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any other Excretion through the Pores of the 
Skin, or other Glands, can carry off Fevers, 
whether continual or intermitting, with the 
ſame Succeſs as the ſaid American Bark or 
Flowers of- Chamomile, do. an intermitting 
Fever: And therefore he that would expel 
continua! Fevers with the defir'd Succeſs, 
mult firſt have experienc'd a Remedy as good 
as the Bark is for driving away Fevers; and 
therefore the Praiſe of this muſt be reſerv'd 
to Chance and Fortune, and not to the Art, 
Sagacity or Deſign of Man. 
. 8, Wecall that Body unknown to us, not 
only whoſe Weight and Figure, and Quan- 
tity, and Situation, and Quantity of Mo- 
tion, and Coheſion of Parts, and Forces of 
Attraction, are unknown to us; but we 
{ſhall alſo call unknown, ſuch an one whoſe 
Weight and. Colour we know, if we com- 
are it with another, ſas Gold) but remain 
ignorant of the Coheſion of its Parts, and 
attractive Force, if we compare its Parts 
with the Parts of other Bodies: Thus Lead 
and Gold are Bodies unknown to us; that is, 
their inmoſt Nature is not underſtood by us 
Men. In one Word, that is unknown, all 
whoſe,Relations to other Bodies we are not 
acquainted with: And therefore no body 
will ever (unleſs by Chance) change Lead 
into Gold, if he knows no more of their Na- 
tures than we do at preſent ; yet thoſe Phy- 
| ſicians 
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ſicians are like the Alchymiſts, who boaſt l 
of curing Diſeaſes whoſe Natures depending i 
upon the Nature of the Bodies cauſing them, 
are not more, but much leſs known to us 
than the Nature of Lead or Gold. . 

Therefore I don't doubt but that I have ſol- 
ved this noble Problem, vis, To find a Re- 
medy for a given Diſeaſe. R | 
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THE 


METHOD 


Of Cg IN d the 
SMALL-POX 


1. VF 2 Child, or any Perſon 
DEER IF grow ſick, feveriſh, or has 
« 25 a Pain in che Back, or Slot 


I £ 
N of the Breaſt, Loſs of Ap- 
SESZAEY2. petite, Drowſineſs, ſhort 
Cough, Sneezing, watery 
Eyes, or ſome of theſe ; but always accom- 
panied with ſome Heat, and frequent Pulſe, 
or Drought. In this caſe Blood 15 to be ta- 
ken at the Arm, or with Loch-Leeches ; and 
it che Fever ceaſes not, tho? the Pox appear,let 
Blood a ſecond or third time, Meaa time, 
U 2 giwe 


* ————— — p ·⁰¹ Lee 4 „ A —— 2 — + 
* 
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give the Child a Spoonful of Syrup of White 
Poppies at Night, and in the Night time, 


alſo till Sleep or Eaſe comes, 


2. After the Pox appears, and Fever is 
gone, then ſteep a Handiul of Sheeps Purles 
in a large + Mutchkin of Carduus-water, or 
Hy ſop-water, or Fountaiu-water, for 5 or 6 
Hours; then pour it off without ſtraining, 
and ſweeten it with Syrup of red Poppies, 
Give of this a Spoonful or two, every 4th or 
5th Hour, to make the Pox fill, and preſerve 
the Throat, Always at Night-time, and in 
the Night, give a Spoonful or two of the Sy- 
rup of white Poppies for a Cordial, that keeps 
down the Fever, and keeps up the Pox. 


3. If the Pox run together in the Pace 
(which is the only thing that brings Hazard) 
uſe the Infuſion of the Purles, and the Syrup 
of white Poppies oftner than in other Caſes ; 
alſo about the eighth Day from the appearing 
of the Pox, or a little before that, give the 
Child to drink of Barley-water, ſweetned 
with Syrup of white Poppies: ; this will make 
the Child ſpit, which ſaves the Child. 


4, The Child's Drink may be Milk and 
Water at other times, or Emulſion, but uſe 
the firſt rather. 5. Apply 


+ 4 Pint Meaſure. 
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5. Apply nothing to the Face. Uſe no 
Wine, or Winiſh Poſſets. 


6. If any Looſneſs comes before the 4th 
Day of the Eruption, ſtop it with Syrup of 
Poppies, and five or ſeven Drops of liquid 
Laudagum given now and then till it be 
ſtopt. 


Let the Child's Diet be all along a thin 
Bread-Berry in the Morning, a weak Broth, 
and ſoft Bread for Dinner, and Milk and 
Bread at Night, or Sugar-Bisket and Milk, 
and about the fifth Day from the Eruption, 
give the Child Water-gruel ſometimes. 


Note, If at any time the Smal-Pox diſap- 
pear, with a Raving before the 5th, 6th, or 
8th Day from the Eruption, then let Blood 
again, and apply a large Bliſtering Plaiſter 
between the Shoulders, and give an Emul- 
ſion. 


2, If the Small-Pox fall down, without 
raving, then apply a Bliſtering Plaiſter large 
between the Shoulders, and give an Emul- 
ſion, and boyl in a Gill of Water, and as 
much White or Red Wine, half a Dram or 
a Dram of Zedoary-Root liced, 2 Figgs, 
and 2 Scruples of Theriac or Diaſcordium ; 
ſweeten it with Syrup of Kermes and white 
Poppies, each halt an Ounce. 3. In 
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give the Child a Spoonful of Syrup of White 

Poppies at Night, and in the Night time, 
alſo till Sleep or Eaſe comes, 


2. After the Pox appears, and Fever is 
gone, then ſteep a Handiul of Sheeps Purles 
in a large + Mutchkin of Carduus-water, or 
Hyſop-water, or Fountain-water, for 5 or 6 
Hours; then pour it off without ſtraining, 
and ſweeten it with Syrup of red Poppies, 
Give of this a Spoonful or two, every 4th or 
5th Hour, to make the Pox fill, and preſerve 
the Throat. Always at Night-time, and in 
the Night, give a Spoonful or two of the Sy- 
rup of white Poppies for a Cordial, that keeps 
down the Fever, and keeps up the Pox. 


3. If the Pox run together in the Face 
(which is the only thing that brings Hazard) 
uſe the Infuſion of the Purles, and the Syrup: 
of white Poppies oftner than in other Caſes ; 
alſo about the eighth Day from the appearing 
of the Pox, or a little before that, give the 
Child to drink of Barley-water, ſweetned 
wirh Syrup of white Poppies ; this will make 
the Child ſpit, which ſaves the Child. 


4. The Child's Drink may be Milk and 
Water at other times, or Emulſion, but ule 
the firſt rather. 5. Apply 


ho 
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. Apply nothing to- the Face. Uſe no 
Wie, - Winiſh Poſſets. 


6. If any Looſneſs comes before the 4th 
Day of the Eruption, ſtop it with 5 of 
Poppies, and five or ſeven Drops of liquid 
Laudagum given now and then till it be 


ſtopt. 


Let the Child's Diet be all along a thin 
Bread-Berry in the Morning, a weak Broth, 
and ſoft Bread for Dianer, and Milk and 
Bread at Night, or Sugar-Bisket and Milk, 
and about the fifth Day trom the Eruption, 
give the Child Water-gruel ſometimes. 


Note, If at any time the Small-Pox diſap- 
pear, with a Raving before the 5th, 6th, or 
8th Day from the Eruption, then let Blood 
again, and apply a large Bliſtering Plaiſter 
between the Shoulders, and give an Emul- 
ſion. 


2, If the Small-Pox fall down, without 
raving, then apply a Bliſtering Plaiſter large 
between the Shoulders, and give an Emul- 
ſion, and boyl in a Gill of Water, and as 
much White or Red Wine, half a Dram or 
a Dram of Zedoary-Root ſliced, 2 Figgs, 
and 2 Scruples of Theriac or Diaſcordium ; 
ſweeten it with Syrup of Kermes and white 
Poppies, each halt an Ounce. 3. In 
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3. In the End of the Diſeaſe, that is, about 
the roth, 11th, 14th, Cc. Day, after the 
Eruption; it the Child's Defluxion is groſs, 
either apply a new Velicatory, or give. often 
the Spirit of Hart-horn, in Syrup of Violets, 
ora Vomitor. 


Laſtly, When the Pox is blackened ſuffici- 
ently, or about the 14th Day from the Erup- 
tion, let the Child drink Whey, eat Pottage, 
Cc. Broth with Prunes, unleſs the Child's 
Belly is open enough of it ſelf. 


But if the Child is ſo young or unlucky, as 


not to cough heartily, and force up the De- 


fluxions ; or if the Froſt thickens it, apply to 


the Slot of his Breaſt a Pulteſs of Theriac, 


Diaſcordium, Alkermes, Oyl of Roſemary, 
and Cinnamon with warm Claret, in a dou- 
ble Linnen Cloath often. 


2. And to the Throat apply, in a double 
Linnen Cloath, a Pulteſs of Cow's Dung 
boiPd with Milk, and ſoft white Bread: 
Put a little Brandy to as much as you apply 
at a time. 


3. For the Defluxion alſo give inwardly 
ſome of this, which has a Dram of Herma 
Cæti, well mix'd in a Glaſs-Mortar (not a 
Braſs one) with fine Sugar; to which add 

at 


at leiſure Syrup of Violets, or Balſamick, 
or Poppy Syrup, with ſome Spirit of Hart- 
horn: 


If the Pox was confluent or run together 
on the Face, then, after the Perſon is reco- 
vered, give a Purgative, to bring away the 
Remainder of the Pox within the Guts. 
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